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PROGRAM OF NATIONAL CONFERENCE ON NAVY DESIGNS SPECIAL MILL FOR AIRFOIL 
INDUSTRIAL HYDRAULICS CONTOURS 


F HYDRAULICALLY POWERED SEAMER SIMPLI- PNEUMATICS INCREASES RANGE OF NAVY 
- IN THIS ISSUE FIES SHEET METAL ASSEMBLY FLYING BOAT 


ELOP L-HYDRAULIC FLUID POWER HOLDS GIANT PLATE FOR 
sect ea TLEVATOR os -™ SPINNING OPERATION 
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quality that never varies . . . that’s the 


secret of Aeroquip’s leadership. Nothing 
is spared in time, money and effort to 
obtain the newest, most accurate inspec- 
tion equipment to assure the Aeroquip 
standard, highest in the industry. That 
is why Aeroquip Products are “Always 
First” in quality. 

e Flexible Hose Lines 

e Detachable, Reusable Fittings 

e Self-Sealing Couplings 





¢ Breakaway Couplings 


roquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


SALES OFFICES: BURBANK, CALIF. * DAYTON, OHIO *« HAGERSTOWN, MD. + HIGH POINT, N.C. © MIAMI SPRINGS, FLA. 
MINNEAPOLIS, MINN, «© PORTLAND, ORE. « WICHITA, KAN. «© TORONTO, CANADA 
AERQOQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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FRONT COVER: The industrial and military might of the nation is being built 
more and more on hydraulically actuated special high production machines. 
These developments, among others, will be discussed at the N.C.I.H. this 
month at Chicago. 
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can give you the right VALVE 


makes possible ANY CONTROL ASSEMBLY for dng dr Control 


ona sama VALVE REQUIREMENT 


ip Ue | 


CAM DIAPHRAGM SOLENOID FOOT 


All 9 control assemblies fit all 5 Valvair 
bodies in respective sizes. 


Internal parts in respective sizes are com- 
pletely interchangeable. 
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Spring return if required. 








* * * 


5 standard bodies: 2-way, 3-way, Valvairs control air, vacuum, water, oil or inert 
and 4-way open-end exhaust, 


3-way and 4-way piped exhaust. 





gas pressures up to 175 p. s. i. and temper- 
ures to 140° F. Pipe sizes 14” through 1”. 


No. 4 Copyright 1951 by Valvair Corporation 


1951 


This well known manufacturer says: 


“We MUST get complete dependability from air control 


valves on our Acme-Gridley bar machines. That’s why we 
chose Valvairs.” 


November, 















NCIH ... For the past few months 
we've been including short items 
telling you about this year’s Hy- 


draulics Conference. This issue 
has the complete program along 
with pics of many of the speakers. 
It’s a well rounded program with 
emphasis on industrial applica- 
tions. The meeting at Chicago’s 
Hotel Sherman on November 7 
and 8 will be most valuable for 
design, production and sales en- 
gineers in the hydraulics field. 


Wuid Power Lines 


Brakes and Clutches . . . Do mechan- 
ical brakes and clutches offer 
smooth, controllable power? Is 
their initial cost high and their 
maintenance troublesome as com- 
pared to full oil control? These 
are several of the questions you'll 
want to consider when you read 
“Do You Need that Brake or 
Clutch?” The article describes a 
fully fluid powered truck crane. 
Mechanical control has_ been 
tossed out in favor of oil. 








M.1.T. Hydraulics Course ... Attending the two week course in Funda- 
mentals of Hydraulic Power Control] at Massachussetts Institute of 
Technology was one of the highlights of the summer for us. It gave 
us a chance to become acquainted with some 65 men from all over the 
country who are working with hydraulic systems. Having had a few 
months to think objectively about the course without the disturbing 
influence of the attractive Charles River setting, it is apparent that 
the turnout, much larger than expected, shows a great need for prac- 
tical courses in Industrial Hydraulics. 

However, the course as presented is primarily for the research and 
design man actively engaged in the development of precision servo 
systems and components. There is still much to be done for the many 
engineers interested in the analysis and development of industrial cir- 
cuits. 

One of the most interesting sessions in the course was led by Albert 
H. Dall, assistant director of research at Cincinnati Milling Machine 
Company. Discussion in this class indicated that a seminar or round- 
table course led by men in industry would be extremely valuable to 
the machine designer and production engineer. 





Going up . . . Development of the 
oil hydraulic elevator is described 
this month. Simple packaged 
power is controlled by electrical 
relays. They’re practical and effi- 
cient for 3 to 4 stories. 


Space Problems in Design . . . Ma- 
chine design layout men always 
have the problems of getting the 
necessary mechanisms within an 
allotted space. Space is a primary 
consideration in the design of a 
line of plating machines to best 
fit the needs of many plating 
shops. Udylite Corporation’s chief 
engineer, John V. Davis, describes 
in this issue the various types of 
plating machines and the hydrau- 
lic systems which have helped to 
solve power problems and have 
simplified space requirements. 


Airfoil Contours . . . The Naval Air 
Development Center at Johnsville, 
Pa., in the tradition of airmen who 
“do the difficult immediately and 
take a little time for the impos- 











sible” was faced with the prob- 
lem of generating and machining 
a contour tapered surface for air- 
foil sections of guided missiles. 
It was “impossible” to hold the 
tolerances required on existing 
equipment; slow, costly hand fil- 
ing and template fitting was not 
accurate enough. Abraham 
Schwartz, branch head of the 
Methods and Tools Branch, Engi- 
neering Development Services Di- 
vision at NADC, with the cooper- 
ation of Edward J. DaDura, tool 
and gauge designer, Joseph Play- 
er and Gale Humes of the Tur- 
chan Company came up with a 
special milling fixture and modi- 
fied hydraulic follower that did 
the job. Mr. Schwartz discusses 
the problems of airfoil machin- 
ing in his article ‘“‘“Navy Designs 
Special Mill for Airfoil Contours”. 


Know Your Symbols . . . This month 
there are more of the directional 
valve symbols and their schemat- 
ics. You don’t have to memorize 
JIC symbols. There’s a simple 
pattern or idea behind all of them. 
Study them — learn the pattern 
and you will have no difficulty in 
drawing the symbol for any valve. 
Remember, the symbol should ac- 
curately show the movement of 
oil so that anyone who reads your 
circuit can follow oil flow from 
pump to cylinder. Also, using 
J.I.C. symbols your circuit will 
quickly tell how each valve is 
actuated. 


Design Problem . . . You can work 
this hydraulic system out from 
the initial job requirements. 
They’re listed on the first page of 
an article by N. D. Rice, Inland 
Steel Container Company’s chief 
engineer. He then shows with 
pictures and circuits how their 
engineers solved a sheet metal 
assembly job. 
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Send for Catalogs 


Ask for Catalog No. 236 
for Hanna Low Pressure 
Cylinders — Catalog 233A 
for Hanna Hydraulic Cyl- 
inders and Catalog 254 for 
Hanna Valves. 


REDUCES FATIGUE 


One pushbutton starts the Natco cycle 
for continuous, automatic operation of 
this drilling machine. Hanna Hydraulic 
Cylinders feed the table and Hanna 
Pneumatic Cylinders engage drilipress 
clutch and workpiece clamp. 
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UP 710 1002... 


Use It 1001 Ways For Pushing, Pulling, 


REMOTE CONTROL 


What could be more simple and 
dependable for opening and clos- 
ing these hopper gates than Hanna 
Cylinders? They are operated 
from remote station with Solenoid 
Valves and Pushbutton Panel. 


1741 Elston Avenue, Chicago 22, Illinois 


Lifting, Pressing, Clamping, Controlling 


INVESTIGATE Hanna Cylinder Power to 
speed production and lower costs. Hanna 
Air and Hydraulic Cylinders are used in 
hundreds of applications throughout indus- 
try—in all types of machines and equip- 
ment—to get things done faster, relieve tire- 
some manual operation, simplify actuation 
and control. Cylinder Power is easily adapt- 
able, safe and inexpensive! 






DOUBLES PRODUCTION 
Hanna Air Cylinders raise and lower 
the entire conditioning ring-pressure 
plate units to permit fast, efficient load- 
ing and unloading of parts on this Lap- 
master. In many cases, production has 
been doubled over manual operation. “ 


Hanna Engineering Works 


‘HYDRAULIC AND PNEUMATIC EQUIPMENT. .. CYLINDERS... VALVES... RIVETERS 















THE 
NEW 


ADEL 


FLOW CONTROL VALVE 
FOR VERSATILITY 





Adjustable from completely 
shut off position to 25 
G.P.M. maximum flow. 
Will maintain constant fluid 
flow and constant machine 
feed over a wide range of 
pressures and feed resist- 
ances. 

The diagrams show but two 
of innumerable circuits and 
systems where this versatile 
and better valve can be 
used to advantage. 
Diagram illustrates typical 
circuit showing control of 
cylinder. 











Diagram illustrates typical 
circuit showing control of 
hydraulic motor. 

8 model variations are avail- 
able—% in. Pipe Size—1, 2, 
4&6G.P.M. Flow Max. 

% in. Pipe Size—10, 15, 20 
& 25 G.P.M. Flow Max. 





CHARACTERISTICS 


1. Valve is compensated type which maintains substantially a con- 
stant flow regardless of variation in inlet and outlet pressure. 


Maximum recommended inlet pressure 1500 P.S. I. 
Maximum recommended outlet pressure equals inlet pressure 
minus 100 P.S.I. 

No drain line required. 

Wide range of control lever rotation (270°) permits extremely 
accurate flow settings. 


to 


iw) 


A FEW SELECT TERRITORIES ARE STILL AVAILABLE TO PROGRESSIVE DISTRIBUTORS OF HYDRAULIC 
EQUIPMENT. INQUIRIES INVITED. 












For complete engi- 
neering specifications 
and counsel, Address: 
Apvet DIVISION— 
GENERAL METALS 
CorpPorRATION, 10771 
Van Owen Street, 
Burbank, California. 


Control 


Manufacturers of Indus on ulic Equipment 


DISTRIBUTORS: AIR & HYDRAULIC CO., NEW HAVEN, CONN. © RUSS CHAMBERLIN COMPANY, PORTLAND, 
OREGON « J. BOYD COATES, PHILADELPHIA, PA. * FRANK T. DONNELLY COMPANY, PITTSBURGH, PA. 
HASKEL ENGINEERING & SUPPLY CO., SAN FRANCISCO, CALIF. © HASKEL ENGINEERING & SUPPLY CO., 
GLENDALE, CALF, «© HYDRAULIC BRAKE SUPPLY CO., PHOENIX, ARIZ. © LINCOLN SUPPLY CO., PROVIDENCE, 
R. I. *© SCOTT EQUIPMENT AND ENGINEERING COMPANY, DAYTON, OHIO © H. F. SODERLING CO., 
SEATTLE, WASH. * ROBERT TAYLOR & SONS, SALT LAKE CITY, UTAH * WYATT SALES COMPANY, CLEVELAND, 
OHIO « CORBY SUPPLY COMPANY, ST. LOUIS, MO. © INDUSTRIAL AIR & HYDRAULIC EQUIPMENT CO., 
DETROIT, MICH. © HYDRAQUIP CORPORATION, HOUSTON, TEX. 
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PRODUCT INDEX 


This index includes products 
tised in this issue; based on Safoumany 
available prior to closing date. 


Accumulators 
Greer Hydraulics, Inc. 
Air Motor 
Gast Mfg. Co. 
Air Trap 
W. H. Nicholson & Co. 
Babbitt, Lead Base 
American Crucible Products Co. 
Boosters 
Racine Tool & Machine Co. 
Sprague Engineering & Sales 
Couplings, Disconnect, Hydraulic 
Pioneer Mfg. Co. 
Couplings, Flexible 
Gerbing Manufacturing Corp. 
Lovejoy Flexible Coupling Co. 
Couplings, Self-sealing, Air 
Aeroquip Corporation 
Hansen Mfg. Co. 
Cylinders, Air 
The Bellows Co. 
Hanna Engineering Works 
Hannifin Corporation 
Logansport Machine Co. Inc. 
Rivett Lathe & Grinder, Inc. 
Cylinders, Air Rotary 
The Cushman Chuck Co. 
Cylinders, Hydraulic 
Electrol, Inc. 
Hanna Engineering Works 
Logansport Machine Co. Inc. 
= Machine Co., 
ne. 
Petch Manufacturing Co. 
Rivett Lathe & Grinder Inc. 
Filters, Oil 
Capital Engineering and Manu- 
facturing Co. 
General Filters, Inc. 
Honan-Crane Corporation 
Marvel Engineering Co. 
Skinner Purifiers Div. of Ben- 
dix Aviation Corp. 
Sparkler Mfg. Co. 
Filter, Regulator, Lubricator, Air 
M-B Products Co. 
Fittings, Hose 
Aeroquip Corporation 
Anchor Coupling Co. Inc. 
Mulconroy Company 
Fittings, Swivel 
Barco Manufacturing Co. 
Chiksan Co. 
Fittings, Tube 
V. L. Graf Co. 
Weatherhead Company 
Hose Assemblies 
Aeroquip Corporation 
Anchor Coupling Co., Inc. 
Mulconroy Company 
Hydraulic Fluids 
Monsanto Chemical Co. 
Sun Oil Company 
Tidewater Associated Oil Co. 
Texas Company 
Motors, Electric 
Reuland Electric Company 
Oil Seals 
Chicago Rawhide Co. 
Sealol Corp. 
Albert Trostel & Sons Co. 


Oil Coolers 





| 


Ross Heater & Mfg. Co., Inc. 
Young Radiator Co. 
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Packings 


ration 
Linear, Inc. 
Johns-Manville 


Parker Appliance Co. 

Periflex Incorporated 

aes Philadelphia Belting Co. 
Plastic & Rubber Products Co. 
J. E. Rhoads & Sons Co. 

Albert Trostel & Sons Co. 


ic Package Power Units 


Cardwell Machine Company 
Benjamin Lassman & Son 

} Logansport Machine Co., Inc. 
0. Rivett Lathe & Grinder Inc. 
Sprague Engineering & Sales 


Pipe Plugs 
Allen Mfg. Co. 


Pressure Recorder 


Pumps, Gear 
Eaton Mfg. Co. 


ner Corp. 


Hydraulics Div. 


Pumps, Hand 
William S. Pine Co. 


Pumps, Piston 


Blackhawk Mfg. Co. 


Kobe, Inc. 


ery Corporation 
Tension Linkages 


Belt Co. 


Temperature Controls 
Sterling, Inc. 


Tubing, Hydraulic 
Valves, Air 
Bit Company 
Ledeen Mfg. Co. 


Valvair Corporation 
Valves, Hydraulic 
als Corporation 


Barksdile Valves 
Electrol, Inc. 





C. B. Hunt & Son, Inc. 


Fluid Controls, Inc. 


Fulflo Specialties Co., Inc. 
Hydraulic Equipment Co. 


Ledeen Mfg. Co. 


Logansport Machine Co., Inc. 
Rivett Lathe & Grinder, Inc. 
Skinner Electric Valve Div. 


Sperry Products Inc. 
Vinson Mfg. Co. 


Yarnall Waring Co. 
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Arrowhead Rubber Co. 

er- Chicago Rawhide Co. 

ton Garlock Packing Co., The 
Goshen Rubber Co., Inc. 
Graton & Knight Co. 
Hydraulic Accessories Co. 

E. F. Houghton & Co. 
International Packings Corpo- 


Standard Pressed Steel Co. 
Electro Products Laboratories 


Brown & Sharpe Mfg. Co. 
Pesco Products Div. Borg-War- 


Oberdorfer Foundries, Inc. 
Sundstrand Machine Tool Co., 


American Engineering Co. 


Pumps, Reciprocating Plunger 
Aldrich Pump Company 


Worthington Pump & Machin- 


Baldwin-Duckworth Div. Chain 


Williams and Company Inc. 


Cleco Division of Reed Roller 
Hannifin Corporation 
Logansport Machine Co., Inc. 
Rivett Lathe & Grinder, Inc. 
Ross Operating Valve Co. 
Skinner Electric Valve Div. 
Westinghouse Air Brake Co. 


Adel Division of General Met- 


Waterman Engineering Co. 








F separate 


and distinct laboratories 
control AV the variables 


From raw hides and compounds 
to final inspection... every 

step in the production 

of Trostel packings and oil 
seals is carried on under 

the watchful supervision 

of three separate and distinct 
Trostel laboratories. 


This unusually complete control 
is possible because Trostel 
performs all of the basic 
pre-production operations in 
both leather and rubber— 
more of them than any 

other manufacturer. 


The end result is a thoroughly 
tested product based on 

known operating data...one 
that can be produced economically 
in quantity ...to meet the 

most exacting specifications for 
quality and dimensional accuracy. 


We invite your inquiry. 


ALBERT TROSTEL & SONS COMPANY 
General Offices and Packings Division e Milwaukee 1, Wis. 
Sales Offices: Houston ¢ Los Angeles * Worcester, Mass. ® San Francisco © Seattle 
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IMPREGNATIONS LABORATORY 


LEATHER 
RUBBER OIL SEALS 
Oll SEALS 




















Se ches Coupling Co.'s 
latest Rbclopmeat for the hydraulic field 


‘Ane New dplittlange Clan 


(Patents Pending) 
...@ revolutionary type of clamp that's easy to use, 
eliminates threaded joints, and prevents leaks 





l- or 2-wire braid hose,» 
from Y2-inch ID through 2-inch 1D. 


Idedl for high, medium, orlowpres= 
tyice and suction ry ins 


io mp - or pressed-on ty u- 
, a in straight or angle aye 


, : 
to assemble -\Ne big 

@ wrench needed — jusf\ Use a 
reel convenient, automotive-typi 
wrench. This gives you. gree 
clearance — there is no straining, 
less! effort. Also eliminates /use of 
-pipe-thread compounds. / . 


e RNS 


Rg gc “O” ring, prov- 

) successful in countléss~hy- 

drov ic applications, provides a 
ct static seal. There arene 
‘tapered threads. There's no wedg>s 
i tion to cause disto ion in 
dies, cylinders, eté. 








For Any Application Where You Want a 
STRAIGHT LINE #07/0W under POWER 








The Hydractor is designed and engineered to produce a 
completely self-contained, heavy-duty Hydraulic Linear 
Actuator. It can be mounted and operated in any position 


since all parts are assembled to form a packaged unit with 
a sealed Hydraulic system ready for installation. 


Being self-contained, it eliminates the assembling of 
separate components, pumps, valves, fluid reservoirs and 
Piping, to produce a composite system. 


It is as easy to install as an electric motor. Just bolt in 
place and make the necessary electrical connections. 


The simplicity of the Hydractor results in a minimum 
amount of engineering by users for a given application. 
Force, speed and space requirements are the only factors 
that need to be determined.. 


Sales Territories Are Open for Acceptable Representatives 


BENJAMIN LASSMAN & SON 


ENGINEERS & MANUFACTURERS SINCE 1921 
421 OLIVER BUILDING PITTSBURGH 22, PA 








Patent 
Applied for 


Write gor Bulletin 551 
Ic pornts oue the specific teatures 
of the HYDRACTOR. Itsenables 
vou to select thé model tor yout 


application 
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INTERESTED IN CENTRAL POWER CONTROLLED AIR POWER that’s the PRESSURE MEASUREMENTS for both 
systems? The Aldrich Pump Company _ story told in Booklets prepared by static and dynamic applications can 
will send you Data Sheets 64 and The Bellows Co. Complete technical be accurately measured and record- 


































64B detailing their direct flow re- data on Bellows air motors and Elec- ed on equipment which is detailed 
ciprocating plunger pumps. troaire valve is given. in literature available from Electro 
Circle 26 on Reader Service Card Circle 27 on Reader Service Card Products Laboratories. 
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iF YOUR GEAR PUMPS requirement: 
call for oil deliveries to 37 gpm at 
pressures to 500 psi Brown & Sharpe 
Mfg. Co. has an illustrated pump 
catalog which will be of value to you. 
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ARE YOUR AIR TOOLS efficiently 
controlled? Cleco Division has pre- 
pored a bulletin describing their 
line of air valves for safe economi- 
cal control of air supply. 


Circle 103 on Reader Service Card 


OIL FILTERS for use on hydraulically 
powered machines are the subject of 
Bulletin HF-2 offered by Dollinger 
Corporation. 


Circle 25 on Reader Service Card 





FAST HYDRAULIC VALVE actuation 
is the result of using air pilot con- 
trol. These valves are described in 
data sheets offered by C. B. Hunt 
& Son, Inc. 
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SPECIFICATIONS for Monsanto's Py- 
draul F-9 are given in Techincal 
Bulletin 0-75. 
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aT: £ f ro | THE BEST WAY to know what size 
packings are readily available is to 

pire D) have a list of mold sizes carried in 

H YDRAULK ) Y stock by the manufacturer. Along 
KINGSTON. NEW yoRK with complete packing data, Periflex, 


Inc. supplies you with this informa- 
tion. 
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(Continued on page 18) 
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MCA Pneumatic and Elec- 
tro-Pneumatic Actuators 
designed for use on 
Barksdale Manual Valves 
to provide remote oper- 
ation. 





L 





- = 


g 





Pressure Balanced Sealing 
Members and Generous 
Ball Bearings 


Large, Unobstructed, 
Tubular Flow Passages 


Self-Lapping 
Metal to Metal Sealing Surfaces 
No Lubrication Required 
Square-corner Wiping Action 
of Sealing Members 


Pressure Loaded, Self-Aligning, 
Optically Flat Sealing Members 
Remain in Constant Contact 


Flow is Through, 
Not Across Shear-Seal 


Positive Positioning 


Simple Design 
Rugged Construction 








Non-fatiguing Handle Load 
at 6000 psi 








No Pressure Waste 
Wears-In 
Where Others Wear-Out 


No Freeze-ups 
Even During Long Shut-downs 





Dirt and Pipe Scale 
Wiped Away 


Leakproof Closure 
Vacuum to 6000 psi 





No Wire Drawing 





No Creeping 





Long Life 
No Production Down-Time 





BARKSDALE Solenoid 
“Shear-Seal" Valves oe 
Air, Water, and Hydraulic 
Oil, in pipe sizes 4, %, 
and % inch; for pres- 


sures to 3000 psi. 





CRESCENT Fast Cycling 
Continuous Duty Solenoid 
Valves for operation up 
to 600 cycles per ofan 
on Air, Water, and Light 
Oil; in pipe sizes from 
Y% to % inch; for pres- 
sures to 150 psi. 





BARKSDALE and MELE- 
TRON Pressure or Va- 
cuum Actuated Switches; 
including heavy duty 
piston type, bourdon 
tube and diaphragm 
type switches for ALL 


services. 
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TOO COLD! SLUGGISH WASTED WATER 
: ou UG and S 


Keep OIL TEMPERATURE CONSTANT 
for EFFICIENT “/roable-free OPERATION 


Bring your existing equipment up to the hydraulic fluid 
cooling standards recommended by J.I.C.* with a Sterlco 
Automatic Temperature Control Unit installed in your heat 
exchange system. Easy to install... eliminates the human 
element at the cooling valve. 








































Remember, oil too hot means slippage . . . too cold means 
sluggish operation with wasted cooling water. 


SLe2UCO) serves 1s0e TEMPERATURE CONTROL 





@ COMPLETELY AUTOMATIC — 
Once installed and set at pro- 
per temperature no further 
adjustment necessary. 


@ SELF-CONTAINED — Consists 
of thermostat bulb, capillary 
tube and valve. 


@ EXTREMELY COMPACT — Does 
not require great space for 
installation. 

@ MOUNTS ANY POSITION — 
Works as well vertically 
(right side upor upside down) 
—horizontally or at an angle. 


INEXPENSIVE, T00! You will be amazed at the low cost 


of the Sterlco Series 150E Temperature Control. In actual opera- 
tion an installation of several units has paid for itself in less 
than 3 months in savings of water alone. 


SEND FOR COMPLETE DETAILS NOW 








*J.1.C. (Joint Industry Conference) paragraph 


MANUFACTURERS H5.10 states: “When heat exchangers are used, 







OF they shall be equipped with suitable automatic 
TEMPERATURE thermal controls.” 
L 
sono INDUSTRIAL CONTROL DIVISION 
EQUIPME 


STERLING, INC. 


3742 N. Holton Street © Milwaukee 12, Wis 
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Literature Offered 
in This Month’s Ads 


(Continued from page 14) 


BULLETIN 510 prepared by Ledeen 
Mfg. Co. describes their air and hy- 
draulic valves made in 14 different 
models for 5 different cycles, in 6 
sizes. 
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BULLETIN 651 gives details on the 
Nicholson air traps for pressures to 
1500 psi. 
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SELECTING THE PROPER FLEXIBLE 
coupling pump to drive motor is 
made easy by the use of Lovejoy 
Flexible Coupling Company's Selec- 
tor Charts. 


Circle 97 on Reader Service Card 


HOSE ASSEMBLY design to provide 
safe, reliable connections is an im- 
portant engineering problem. The 
new Mulconroy “Press-Lock” con- 
struction is fully described in free 
literature. 
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SERIES of Catalogs is offered by 
Logansport Machine Co., Inc. cover- 
ing their line of air and oil compon- 
ents. 
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ALL BRONZE PUMPS for liquid trans- 
fer where space is at a premium are 
described in available literature 
from the Industrial Pump Division of 
Oberdorfer Foundries Inc. 
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HERE IS HEAVY DUTY packaged 
power. The Hydractor, its design 
and application is described in a 
thoroughly prepared Catalog offered 
by Benjamin Lassman & Son. 
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CARTRIDGE TYPE packing gland is 
featured in the design of Petch cyl- 
inders for air and hydraulic service. 
Engineering data on these cylinders 


with a self contained packing gland 
is offered. 


Circle 73 on Reader Service Card 


APPLIED HYDRAULICS 














_ 


R THE ONE MAN IN YOUR ORGANIZATION 
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ro wom Fittings ARE Important 
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FIRST IN HYDRAULIC CONNECTIONS 


Plants at Cleveland, Ohio; 
Angola and Columbia City, 
Indiana; and St. Thomas, Ontario 
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GIDDINGS & LEWIS CO. 
GENERAL FILTERS 


BECAUSE GENERAL INDUSTRIAL FILTERS 
RYO] ') Bl tele) Te) lo Vie tejiieile) mie): 
LUBRICATING AND HYDRAULIC OILS 





















































































Giddings & Lewis Machine Tool Co., of Fond du Lac, Wisconsin, installed 
a GENERAL AF-500 FILTER as original equipment on their 72” Cincinnati 
HYPRO Rail Guide Planer. This trend toward GENERAL is industry-wide. 
Manufacturers of quality machine tools want the longer machine life and 
lower maintenance costs that General Industrial Filters insure. That’s why 
you'll find more and more GENERALS giving low-cost, day-by-day protec- 
tion wherever volume quantities of lubricating or hydraulic oils are used. 


FOR NEW OR OLD EQUIPMENT 


The GENERAL AF-500 FILTER can be installed as original equipment on 
your new machines — or on equipment already in service. 


Here's the Story 


» Removes particles as fine as 5 microns. 

2. 15-20 gallons per minute capacity depending upon oil viscosity. 

3. Finest all-wool cartridge is cleanable in a few minutes in any suitable 
solvent. Cartridge easily removed from bottom without disconnecting 
any lines. 

4. The AF-500 FILTER can be installed with inlet at top or bottom—which- 

ever gives the best space and piping accommodations. 
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FILL OUT AND MAIL FOR COMPLETE SPECIFICATIONS AND PRICES 
YOUR NAME_ 

FIRM NAME_ 

ADDRESS__ 



































city. STATE 









Re he WE'RE READY TO ADVISE YOU ON 
FILTERING PROBLEMS FREE OF CHARGE 


GENERAL FILTERS, 





INC. 


DETROIT 23, MICH. 






12890 WESTWOOD ° 
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Could you tell us where we 
could obtain a copy of the 
paper from which the editorial 
material was taken for the ar. 
ticle on page 50 of the July 
issue of APPLIED HYDRAU- 
LICS. We note at the end of the 
article (page 51) that other 
papers delivered before the 
‘committee on Hydraulics and 
Pneumatics might also be made 
available. 
G.F. 

The article “Aircraft Boost 
Valve Characteristics” by J. C. 
Monroe, published in the July 
issue of APPLIED HYDRAU- 
LICS was rewritten from the 
complete paper “Boost Valve 
Characteristics and an Appli- 
cation” by Mr. Monroe and de- 
livered before the Committee 
last year. We believe that cop- 
ies of the paper may be avail- 
able from Mr. Monroe or the 
Public Relations Department, 
North American Aviation, Inc., 
Los Angeles, Calif. Mr. George 
Newton, 737 Longfellow Ave., 
Hermosa Beach, Calif., is chair- 
man of the Committee on Hy- 
draulics and Pneumatics and 
would be able to give you the 
titles, authors and addresses of 
authors of other papers given 
before the Committee. 





We have been informed by 
the Crusota Engineering Co. 
that you published an article 
on their machine which will 
drive two nails simultaneously. 
We would like to obtain a set 
of tear sheets of this article. 

A.J.L. 

The article “Output Tripled 
with Air Driven Nails” ap- 
peared in our February 1951 
issue. A set of tear sheets is 
being mailed to you. 





Can you give us any infor- 
mation in regard to spring-back 
rod packings used in the pro- 
duction of hydraulic cylinders? 
We would like to have the 
name or names of manufactur- 
ers that make this type of pack- 
ing. 

J.D.R. 

Linear, Inc. makes a spring- 
loaded “V” ring packing. Sim- 
ilar packings may be obtained 
from Raybestos Manhattan, 
E. F. Houghton & Co., Inter- 
national Packings Corporation 
(affiliated with Graton & 
Knight Co.), Greene, Tweed & 
Co., J..E. Rhoads & Sons and 
Albert Trostel & Sons Co. 


(Continued on page 28) 
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“Tycol Avalon resists corrosion... 
smooths out 
: hydraulic operations "=> 













































It’s so! Tycol Avalon Oils make smooth, even hydraulic 
performance possible, no matter what the temperature. They 
provide maximum resistance to emulsification . . . =) ( — 

permit continuous operation with minimum wear. 
Tycol Avalon Oils have reduced hydraulic system 







INDUSTRIAL 
LUBRICANTS 


costs in hundreds of operations . . . performing 
superbly and assuring minimum wear of pumps and Boston * Charlotte, N.C. * Pittsburgh 
packings. A selection of grades is available for every use. Philadelphia * Chicago + Detroit 
s . Tulsa + Cleveland * San Francisco 
Contact the nearest Tide Water Associated office for 
complete information. Call or write today. et 
ASSOCIATED 


OiL COMPANY 


17 BATTERY PLACE . NEW YORK 4, N Y 





SEND FOR A FREE COPY OF “TIDE WATER ASSOCIATED LUBRICANIA”’ 
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A synthetic O-RING plus 
LEATHER BACK-UP operates 
successfully at 3,000 P.S.I. 


The principle of pressure sealing by means of a toroid has 
been recognized for many years. But today’s successful ap- 
plication of O-Rings was made possible by the co-operation 
of many people . . . industrial chemists, design engineers, 
metallurgists, production engineers and the men who make 
packings . . . working together to produce new compounds, 
better design and greater accuracy to meet exacting needs. 


7 : A 
G&K-INTERNATIONAL O-Rings meet all J.I.C. Standards. 
Design, application and manufacture to your high standards 
are our business. Let’s get together. 











witht 
AFFILIATED - 
GRATON 4 KNIGHT COMPA 





KNIGHT 





GRATON & KNIGHT COMPANY 


WORCESTER, MASSACHUSETTS Since 1851 
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Letters to the Editor 


(Continued from page 22) 


Could you please inform me 
where I can obtain ANA bulle- 
tins? 









M.W.S. 

ANA bulletins may be ob- 
tained from SAE headquarters. 
29 W. 39th Street, New York. 
N. Y. The SAE periodically 
issues bulletins listing new 
bulletins, amendments and can- 
cellations. The last group is 
dated in June this year. 















Please send calculations and 
data on hydraulic telescoping 
cylinders for lifting straight up 4 
or at an angle. 







H.S. 

Telescoping cylinders are de- 
signed and built for specific ¢ 
loads, areas and rates of travel. 
A balanced load, for example, 
one that operates vertically to 
handle a load on a telephone 
truck with a telescoping work 
platform would require a cyl- 
inder approximating a single 
or “solid” cylinder; while a de- 
sign for a dump truck would 
be quite different because of 
the ratio of engagement of the 
components of the cylinder at 
different angles of elevation 
and extension. Since the bear- 
ing center on telescoping cyl- 
inders is the critical factor in 
their efficient operation, the 
fact that the area is changing 
and the same for the forces, 
means that each cylinder has to 
be designed for a specific job. 
We suggest that you consult 
with one or more manufactur- 
ers of telescoping cylinders 
who will be able to give you 
specific information on a defi- 
nite set of requirements. 
































In a recent issue of APPLIED 
HYDRAULICS we find several 
references to the J.I.C. System 
of Symbols for Hydraulic Sys- 
tems. We would like to know 
where a copy of this could be 
obtained. 





G.N. 
The J.1I.C. Hydraulic Stan- 
dards for Industrial Equipment, 
now in its second edition, is a 
set of performance standards 
and was the joint work of a 
group of users, primarily auto- 
motive, and of leading groups 
of manufacturers in this field. 

A copy is being sent to you. 


We have misplaced our Di- 
rectory issue of APPLIED HY- 
DRAULICS January (1951). 
Since we found it very useful, 
would it be possible for you to 
send us another copy? 

A.E.G. 

We are pleased to send you 
another copy of the Directory 
issue. We are glad to know that 
you have found it useful. 













(Continued on page 38) 
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We are again preparing to giv 

for hydraulic and pneumatic systems 1m 
ar’s First Annual Directory number Tf 
stic approval of thousands of readers. 


This January, Equipment Directory 
tance now. With present high pro 
facilities and equipment, it is more jmportan 
quickly fnd what components are commercially 
makes them. 

The January: 195 Annual Equipment Directory is being developed 
to give production, design, and maintenance men a central reference 
that will include: 
1) A CoMPLETE PRODUCT LISTING 
2) A MANUFACTURERS: LISTING 
LANS FOR WHat’ 


3) TRENDS AND P 





will have 4 convenien 
or circuit design 


mpone necessary 
the mechanical and electrical devices 
equipment. 


Under one cover y° 
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ill be 4 valuable 
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be sure to wa 
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The Edidlort- 
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1240 ONT 
ARIO STREET ° CLEVELAND 
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AN 6227 and AN 6230 Hydraulic 


5427 and 5430 High-Quality Industrial 


AF-934 Fuel Resistant 8 -RINGS 


AMS 7270 Fuel Service -RINGS 
AMS 7274 Oil Service 


AN 6290 Fitting Gasket 


Special Service 


..and ONLY Parker has: 


emost complete mold-making facilities 


emost thorough compound formulations 
emost extensive research facilities 
e strictest quality-control processes 
emost exacting inspection and handling 


Popularly used O-Rings stocked by authorized distributors in 
principal cities. Special Service O-Rings of tested and approved 
compounds supplied on order. Write now for new Parker Catalog 
No. 5100 which includes complete basic data on O-Ring sealing. 


THE PARKER APPLIANCE COMPANY 
17325 EUCLID AVENUE, CLEVELAND 12, OHIO © 


Plants in Cleveland — Los Angeles — Eaton, Ohio — Berea, Ky 


The PARKER Appliance Company, 

17325 Euclid Avenve 

Cleveland 12, Ohio 

Please send me my free copy of new O-Ring 
Catalog No. 5100. 





TUBE FITTINGS 
VALVES- O-RINGS 
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Letters to the Editor 


(Continued from page 28) 


We have machines equipped 
with air controls operating in 
areas where the temperature 
goes as much as 50 degrees be- 
low zero. Can you refer us to 
articles on air operation at sub. 
zero temperatures or provide 
the names of manufacturers 
who specialize in making equip- 
ment for this purpose? 

M.F.C, 


Controls specially designed 
for low temperature work, par- 
ticularly valves, are not stan- 
dard with any manufacturer as 
far as our records show. For 
this reason the Service that has 
done and is doing the most test- 
ing, the AMC Components 
Laboratory at Wright Field, 
Dayton, Ohio could probably 
give you the most direct and 
authoritative answer. 


I haven’t been able to follow 
or agree completely with the 
design of a cylindrical accumu- 
lator described by M. J. Phillips 
in your February issue. May I 
have Mr. Phillips’ address or, 
if you prefer I would like to 
send my questions by way of 
the magazine to him. 

W.J.W. 


We believe that your ques- 
tion on the problem of balanc- 
ing pressure in the piston type 
accumulator shown in Mr. 
Phillips’ article was answered 
in this column on our May issue 
by Mr. Phillips in answer to a 
similar auestion by another 
reader. We are sending you 
tear sheets of the column for 
May. In case you are not clear 
with Mr. Phillips’ answer, we 
are sending his address for ad- 
ditional communication. 


We have just started to re- 
ceive APPLIED HYDRAULICS 
and notice a series of J.LC. 
standards, along with a pic- 
ture of the valve they repre- 
sent, has been going on, appar- 
ently for some time, as a fea- 
ture in your magazine. Is it 
possible to obtain a reprint of 
the entire series? If so, will 
you advise the procedure re- 
quired? 

R.L.S. 


We are pleased to advise you 
that, due to the unusual interest 
shown by our readers in this 
series, the installments will be 
reprinted. To date we have 
published nine installments and 
the series will run four or five 
more. When the series has been 
completed we will advise by 
announcement in the magazine 
just how copies may be ob- 
tained. We would appreciate 
it, however, if you would ad- 
vise us how many copies you 
might require. 
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BLACKHA 


MOBILIZATION NOTE: YOU ARE INVITED 


If you are producing or quoting on a DE- to write for Bulletin 3-B 
on Blackhawk “‘Hydrau- 


FENSE PROJECT requiring hydraulic “ 

components — remember Blackhawk is a ~- ee g oe _* 
veteran in meeting government specifica- Bulletin seen Pacer 
tions . . . will fulfill complete responsibil- P-237 Power Pump. 
ity for you — including cost analysis and -@ Blackhawk Mfg. Co., 
engineering development if needed. This 7 4 Dept. 0-52111, 5302 


experience is at your service. W. Rogers, Milwaukee 
1, Wis. 


PIONEER SPECIALISTS IN HIGH-PRESSURE HYDRAULICS FOR 
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BETIER PRESSURE CONTROL 


for high pressure oil-hydraulic systems 































DENISON 


al drOllica 


Relief, Sequence and | 
Unloading Valves for circuits up to 5000 


You get faster action with Denison Pressure Control Valves 
because their balanced design reduces the differential between 
opening and closing pressures. Complete hydraulic balance 
permits closer pressure control and reduces over-pressure and 
pressure-drop conditions. Extremely close fit of all inner seal- 
ing surfaces also increases efficiency in these valves. Leakage 
approaches zero. 


The rugged, compact construction of Denison HydrOlILic 
Valves saves space and simplifies circuit design. Avail- 
able either with threaded bodies or for subplate mounting, they 
offer widest latitude for positioning in the hydraulic system. 
Control caps can be rotated to place adjustment knobs in most 
convenient position. Remote control is easily provided for the 
pressure unloading adjustment. 

These and other Denison features are the result of more than 
a quarter-century of experience by specialists in oil-hydraulic 
equipment. Users in every field report that Denison HydrOILic 
Valves quickly prove their advantages in actual circuit per- 
formance, Write for full details. 


The DENISON Engineering Co., “1166 Dublin Rd., Columbus 16, Ohio 


PRESSURE CONTROLS 
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N.C.1.H. Conference Notes 


HE SEVENTH ANNUAL Na- 

tional Conference on In- 
dustrial Hydraulics, which wil] 
be held on Wednesday and 
Thursday, November 7 and 8 
at the Sherman Hotel, Chicago, 
will again feature panel dis- 
cussions at each of the nine 
technical sessions. After the 
general session on Wednesday 
morning, three technical ses- 
sions will be held on Wednes- 
day afternoon and three each 


morning and afternoon on 
Thursday. 
Men prominent in_ their 


fields have agreed to serve on 
the panels. Discussions prom- 
ise to be lively in many cases. 
The panels members §an- 
nounced at press time are list- 


‘ed on pages 52 and 53. 


One of the features of the 
1951 Conferenece will be a 
working model of the 75,000 
ton hydraulic press, which is 
exhibited through the courtesy 
of George Motherwell, general 
manager, Wyman - Gordon 
Company, whose paper to be 
delivered at the Accumulators 
and Presses session will deal 
with the design, construction 
and classes of work the giant 
press will do. 

The Chicago Chapter, IIli- 
nois Society of Professional 
Engineers has joined eight oth- 
er engineering societies that 
cooperated in 1950 in support- 
ing the sponsors of the Con- 
ference. 

It is reported that the num- 
ber of manufacturers that will 
hold “open house” and show 
new products and components 
in their own quarters at the 
Sherman Hotel will be greater 
this year than before. 

The general session on Wed- 
nesday morning, the nine tech- 
nical sessions and the luncheon 
sessions to be held both days 
will be chairmanned by promi- 
nent industrial or engineering 
school leaders. W. A. Lewis, 
Dean, Graduate School, IIli- 
nois Institute of Technology is 
chairman of the general ses- 
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sion; J. J. Slomer, Conference 
Chairman, will act as chairman 
of the Wednesday luncheon; 
and F. W. Edwards, General 
Manager, Century of Engineer- 
ing, Chicago, will preside at 
the Thursday luncheon. 


Transport Aircraft Clinic 


TRANSPORT AIRCRAFT AC- 
A cessory and System Con- 
ference, sponsored by Vickers, 
Inc., will be held at the Hotel 
Sheraton, Detroit, December 4 
and 5. Robert R. Stark, special 
assistant to the vice president 
and chief engineer of Eastern 
Airlines, will act as general 
chairman for the two day 
meeting. The subject matter 
scheduled for discussion will 
follow, in general, the basic 
hydraulic session organization 
followed at the ATA (Air 
Transport Association) Engi- 
neering and Maintenance Con- 
ference, held last April. Mr. 
Stark was chairman of the Hy- 
draulic Session of the ATA 
Conference. 

Invitations have been issued 
to the Conference which will 
be an industry clinic; discus- 
sion will not be limited to 
Vickers equipment. The pri- 
mary purpose of the meeting 
will be to assist the operators 
in gaining the greatest possible 
reliability from their present 
hydraulic systems at the least 
possible cost. 





ASTE Announces 1952 Show 


= American Society of 
Tool Engineers announces 
that the ASTE Industrial Ex- 
position will be held at the 
International Amphitheatre in 
Chicago the week of March 17 
to 21st, 1952. In anticipation of 
the largest and most compre- 
hensive Exposition ever held 
by this group, five halls of ex- 
hibit area, representing a 30 
percent increase in floor space 
over the last exposition held in 
1950, have been reserved. 
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Surge Damping Valves 








SHOCK TROUBLES ENDED 


in oil-hydraulic circuits of 5000 psi 


DENISON 


wal 7-20) | wae 


PREVENT destructive pressure shock 





The harsh vibrations and shock impulses set up in hydraulic 
circuits by sudden starts, reversals,or pressure surges in the oil 
flow, are prevented at their source (not merely absorbed) by 
the Denison Surge-Damping Valve. 


These small, compact valves are rugged, self-contained units, 
designed with no moving oil seals. They require no main- 
tenance or adjustments. Easily installed in any hydraulic 
circuit, they adjust automatically to any working pressure up to 
5000 psi, and do not interfere with any of the circuit’s regular 
functions. 


Denison Surge-Damping Valves are available in both industrial 
and aircraft models. Two industrial sizes, with either 1/,” or 1” 
internal pipe threads on each end, are recommended for circuit 
pressures to 5000 psi. The smaller aircraft model, with external 
tube thread connections, is made in four sizes—!/4,”, 3”, 1/2” 
and 5/g”—and is recommended for systems to 3000 psi. 


Write today for complete information on Denison Surge- 
Damping Valves. 


The DENISON Engineering Co., 1166 Dublin Rd., Columbus 16, Chio 








SURGE DAMPING CONTROLS 
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eee use Texaco 
Regal Oil (rR 2 0) 


When a hydraulic system is filled with Texaco Regal 
Oil (R&O), all its parts stay clean and rust-free— 
like the pump segment in the large picture above. 
The camera tells—better than words—the story of 
smooth operation, freedom from stoppages, longer 
pump life and the lower maintenance costs you can 


count on with Texaco Regal Oil (R&O). 


Don’t let your 
hydraulic pumps 
foul up like this 


KEEP ‘EM CLEAN, 
LIKE THIS 











Photos courtesy American Engineering Company 


Texaco Regal Oil (R&O) is finest turbine-quality 
—far superior to the ordinary hydraulic oil that 
caused the fouling shown in the small picture. But 
that’s not all.Tests prove that special Texaco addi- 
tives and processing make Texaco Regal Oil (RGO) 
even better—more than ten times as oxidation-re- 
sistant as other turbine-quality oils, much more 
effective in preventing rust and foam. 

There is a complete line of Texaco Regal Oils 
(R&O) to meet your needs—whatever the type or 
size of your hydraulic units, however severe the 
service. Texaco Regal Oil (R&O) is approved by 
leading hydraulic manufacturers. 

Let a Texaco Lubrication Engineer help you in- 
crease efficiency and reduce costs on all your 
hydraulic operations. Just call the nearest of the 
more than 2,000 Texaco Distributing Plants in the 
48 States, or write The Texas Company, 135 East 
42nd Street, New York 17, N. Y. 
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important factor in plating machine drives 


By JOHN V. DAVIS 


One of the outstanding advantages of 
hydraulic systems is their compactness. 
Add this to smooth, accurate control and 
oil power becomes the natural selection 
to drive automatic plating machines. 
John V. Davis, Udylite Corporation’s 
chief engineer, describes the hydraulic 
circuits on the rotary, return and straight- 
line plating machines. 


F perp THERE ARE THREE GENERAL TYPES 
of plating machines and several variations 
of each of these, the problem of space limita- 
tion is common to all. The very nature of the 
plating operation requires a number of tanks. 
Parts must be lifted in and out and moved from 
tank to tank. It is preferable to have this 
movement on an automatic conveyor, so that 
plating time will be uniform and accurately 
controlled. 

It is apparent that with a moving conveyor 
having the work hanging from carriers, the 
machine itself must be extremely simple. 
Gears, cams or line shafts which might ob- 
struct the operation should be avoided. All 
Udylite full automatic electroplating machines 
are designed with a hydraulic drive because 





John V. Davi i - 
troit, Mich. avis, chief engineer, Udylite Corporation, De 
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the hydraulic cylinder offers an ideal method 
of applying power smoothly, with good con- 
trol to various motions required, and without 
the need of bulky mechanical power systems. 

Automatic plating conveyors may be grouped 
into three general types and these types may 
be described by the path of the work as it 
travels through them. They are: . 


1. Straight Line—The parts to be plated en- 
ter one end and emerge finished at the other. 

2. Return Type—Built in single and double 
row with load and unload spaces usually to- 
gether and the machine and tanks in ‘he form 
of a flattened oval. 

3. Rotary—Usually a center column with 
an umbrella like structure over the tanks and 
the tanks arranged like the spokes of a wheel 
or like the rim of a wheel. 


The Udylite Corporation builds all three 
types. A major portion of the machines are 
the single row return type and powered with 
commercial hydraulic pumps and valves. The 
first all hydraulic full automatic drive, built 
by Udylite in 1936, was a rotary type as seen 
in Figure 1. 

This machine’s simple circuit is shown in 
Figure 3. To start the transfer of parts, valve 
A is closed, causing pressure to build up in the 
hydraulic cylinder and the ram to lift, guided 
by rollers moving in the drum as shown in Fig- 
ure 2. When the parts have cleared the tanks, 
the rollers are ready to engage in the spiral 
track and at this point a limit switch operates 
valve B to bleed off a portion of the oil through 












































Figs. 1 and 2. Rotary plat- 
ing machines use a hydraulic 
system to index the work from 
tank to tank. Tanks have been 
moved away to clearly show 
the track system. Work hung 
from each cantilever arm is 
raised and lowered in the 
proper tank. At the left is 
a close up of the track. 








turn control. 
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the turn rate flow control valve. This slows 
the lifting speed of the ram and as the rollers 
enter the spiral section of this track, a smooth 
even movement is given the upper assembly 
and the transfer is accomplished at the end of 
the spiral. The rollers are now in the top of 
the next track, the latches seen in Figure 2 
are held in the proper position by springs and 
are ready to guide the roller straight down 
when the return limit switch is tripped at the 
top of the stroke. This vents the relief valve 
on the pump, dumping pump delivery to tank, 
and allowing the oil under the ram to flow 
through the down rate flow control valve back 
to the tank through valve C. Valve C is a 
safety stop valve to prevent the ram from fall- 
ing in the up position in case of power failure. 
A deceleration valve is used to cushion the 
end of the lift stroke. 


Design of Return Type System 


Our next hydraulically driven plating ma- 
chine is shown in Figure 4. This machine has 
two hydraulic cylinders, one to lift the work 
and another to move it ahead. The motion of 
lifting, transferring and lowering may be in- 
dependently controlled by separate hydraulic 
control valves. The hydraulic circuit is elec- 


Fig. 3. Automatic operation of the rotary plating machine is ac- 
complished by limit switch control of this hydraulic circuit. Simple 
globe valves provide for travel rate adjustment. Valve C prevents drop 
of the carriers when they are in the up position. Valve A starts and 
stops pump flow to the lift cylinder. Valve B permits bleeding of oil for 
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trically controlled by soleniod valves and limit 
switches as shown in Figure 6. 

Designed to meet the requirements of many 
small plants where production does not war- 
rant the installation of a large machine, the 
plating machine may be built to most of the 
plating cycles and gives the small plant and 
job shop the production economies and ad- 
vantages formerly enjoyed only by the com- 
panies able to afford large costly installations. 

Essentially the function of a full automatic 
is to carry a rack of parts through the various 
solutions and to supply current to it in the 
electro-cleaning and electro-plating tanks. The 
rack in its travel through the various tanks, is 
supported by a carrier. The carrier uses a 
bronze casting weighing only five pounds and 
having only one machined surface. Together 
with the patented broken rail design, the car- 
rier permits the use of a simple hydraulic lift 
and transfer mechanism that result in a ma- 
chine having 2000 fewer moving parts than 
other designs. 

Figure 5 shows a work carrier mounted on 
a section of cathode rail. In electrified tanks, 
the path of the current from the rail to plating 
rack is only seven inches and since the contact 
between the rail and the carrier is circular, 
contact will actually improve with use. 


(Concluded on page 104) 

















Figs. 4 and 5. The Udylite 
Junior plater is a return type 
machine having nine stations 
for electrocleaning, cold 
rinse, hot rinse dry, load and 
unload. The simple bronze 
carrier casting, with the brok- 
en rail design permits the use 
of a hydraulic lift and trans- 
fer system. 
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Fig. 6. A timer and three limit switches control the transfer and lift 
motions on the return type plating machine. The timer allows for the 
plating interval. An elevator cylinder raises and lowers the work and 
the transfer cylinder moves the carriers from one tank to the next. This 
oil system is neatly packaged in the unit seen in Figure 4. 
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Program of the 


Joseph J. Slomer 


Conference Director 
Goodman Manufacturing 
Company 


Thomas K. Sherwood 


Massachusetts Institute of 
Technology 























National Conference on 


| 
Industrial Hydraulics 
Meeting in Chicago Nov. 7-8 


WENTY PAPERS ARE BEING PREPARED FOR THE 

seventh annual National Conference on In- 
dustrial Hydraulics to be held on Wednesday 
and Thursday, November 7 and 8 at the Sher- 
man Hotel in Chicago. 


Concurrent sessions will be held so that men 
interested in only certain phases of the large 
field of hydraulics will be able to select two 
full days of sessions having particular interest 
and value. . 


Design, production and process engineers 
along with field sales and service men, and 
dealers and distributors will find this arrange- 
ment extremely valuable. This sectional plan 
has encouraged leading buyers and users of 
hydraulic equipment to send groups of their 
technical men to the conference. 

Emphasis has been placed on discussion of 
papers. Each session will be concluded with 
a panel discussion led by men working with 
the equipment discussed in the papers. 


The conference is sponsored by the Armour 
Research Foundation of Illinois Institute of 
Technology and the Graduate School of the 
Institute with the cooperation of nine engi- 
neering societies. 
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J. J. Millard 
U. S. Rubber Company 


W. A. Hunter 
Chrysler Corporation 


PROGRAM 


Wednesday morning, November 7, 1951 
Subject: General Session 

“Hydraulic Problems Requiring Solution’’, by 
Thomas K. Sherwood, Dean of Engineering, 
Massachusetts Institute of Technology, Cam- 
bridge, Mass. 

“Low Temperature Hydraulic Fluids’, by Ma- 
jor J. B. Shipp, Jr., Air Development Force, 
Wright Field, Dayton, Ohio. 


Wednesday afternoon, November 7, 1951 

Subject: Instrumentation 
“Principles of the Application of Automatic 
Controls to Continuous Processes’, by G. H. 
Burnett, Corn Products Refining Company, 
Chicago, Il. 

“Flow Instrument Mechanism”, by B. S. Swan- 
son, Jr., Assistant Professor of Chemical En- 
gineering, Illinois Institute of Technology. 

Panel Members: Albert F. Sperry, President, 
Panellit Inc., Chicago, I1].; Earl Bush, Chief En- 
gineer, Minneapolis-Honeywell Regulator Co. 

Subject: Automotive 
“Differential Hydrostatic Transmission”, by C. 
L. Sadler, Chief Engineer, Sundstrand Ma- 
chine Tool Company, Rockford, IIl. 
“Hydraulic Power Steering”, by W. A. Hunter, 
Project Engineer, Chrysler Corporation, De- 
troit, Mich. 

Panel Members: Jim Robinson, Chief Engineer, 
Vickers, Inc., Detroit, Mich.; C. W. Lincoln, 
Chief Engineer, Saginaw Steering Gear Di- 
vision, General Motors Corp., Saginaw, Mich. 


J. N. Smith 
E. F. Houghton & Co. 


Charles S. Schroeder 
Yale & Towne Mfg. Co. 





1951 





C. L. Sadler 


Sundstrand Machine Tool 
Company 


Arthur McHugh 
Ford Motor Company 


Subject: Civil Engineering 

“An Electronic Flowmeter and Its Industrial 
Applications’, by Dr. Eugene Mittelmann, 
Mittelmann Electronics Division, Century 
American Corporation, Chicago, II. 
“Hydraulics of Lock Miter Gates’, by Fred 
Brown, Waterways Experiment Station, Vicks- 
burg, Miss. 


Thursday morning, November 8, 1951 


Subject: Pumps 

“Flow Testing of Centrifugal Pump Compon- 
ents Using Air as a Medium”, by A. J. Thomp- 
son, Engineer, Centrifugal Pump Division, 
Allis-Chalmers Co., Milwaukee, Wisc. 
“Reverse Rotation Operation for Pumps’, by 
W. M. Swanson, Case Institute of Technology, 
Cleveland, Ohio. 


Subject: Material Handling 
“Control of Leakage by Use of Close Tolerance 
Thread Tapers”, by D. McConnell, Liaison En- 
gineer, Vickers Inc., Detroit, Mich. 
“Hydraulics in Material Handling Equipment’, 
by Chas. S. Schroeder, Director of Engineering, 
Yale & Towne Mfg. Co., Philadelphia Div., 
Phila., Pa. 

Panel Members: D. I. Ulinski, Director of Engi- 
neering, Automatic Transportation Co., Chi- 
cago, Ill.; Joe Ziskal, Product Engineer, In- 
ternational Harvester Company, Chicago, III. 


(Continued on page 86) 
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Greer Hydraulics, Inc. 


Major J. B. Shipp, Jr. 
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If you were to design a hydraulic system to: 



















1. Apply maximum locking force of 50,000 
pounds at each end of the heater cabinet 
assembly pictured here. End pieces are 
to be seamed to center section 


2. Supply oil capacity to complete piston 
travel, in and out, in 5 seconds 


3. Assure safety to two operators who handle 
the loading and unloading 





4. Have an automatic cycle 


5. Have speed adjustment for piston travel 


6. Decelerate smoothly at the ends of the 
stroke 


7. Give sufficient space for ease of loading 
and unloading the bulky sheet metal parts 


8. Provide components which are readily ac- 
cessible for adjustment or repair 


9. Use cataloged commercial components 





How would you design this equipment? 


These are the requirements. It’s a specific 
job, but the application of forces and the 
principles of control used to perform this 
operation are found on many production ma- 
chines. 





On the next two pages Inland Steel 
Container Company’s Chief Engineer, 
N. D. Rice uses photographs and cir- 
cuits to show the design of their ma- 
chine which was developed by his com- 






pany’s engineering department for the 






assembly of space heater cabinets. 
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You are looking down on the work area of this cabinet 
assembly machine. Cabinet center sections which will be 
fed to the machine on the belt conveyor are fitted over 
the mandrel, and the end pieces set in place. Two opera- 





vel - 
tors, one on either side of the machine, each must depress 
the two buttons to start the seam locking platen forward. 
ing 
rts 


. Hydraulically Powered Seamer 


simplifies sheet metal assembly 


| Cylinders having 8 in bore and 14 in stroke close the 
die platens to lock the seams. The operators must keep 
both hands on push buttons while the dies close. The ad- 
ic justable cam is about to override the limit switch to open 
By N. D. RICE the dies. 
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Power is supplied to the seam locking cylinders by two vane type pumps having pressure 
compensated control. Each pump has a maximum rated delivery of 30 gpm. Their capacities 
are combined to give rapid approach and return of the cylinders. When the die ends contact 
the work and pressure builds up to 750 psi, the pressure compensating device on the right 
hand pump positions the pump element to zero delivery cutting cylinder speed in half for the 
high pressure slow speed squeeze. 

The high pressure pump is set for 1000 psi, any overload beyond the pressure will cause the 
pump element to dead head (shift to zero delivery) thereby protecting the system. 

A pilot operated, solenoid controlled 4-way valve directs pressure oil to the cylinders. Check 
valves seen in the upper piping run prevent interference of oil pressure from each pump. The 
circuit drawing clearly shows the flow pattern. A sequence valve assures pilot pressure to 
the directional valve. During idling, pump volume flows at low pilot pressure through the 
open center neutral position of the 4-way valve, back to tank. 





The finished cabinet is being removed from the mandrel. Two stripper plates are moved by 
an air cylinder from beneath the machine. A foot valve controls the air cylinder. Two of the 
push buttons are start buttons for the operator on the near side. The third button is an emer- 
gency reverse. Valves in the pipe lines to the rod ends of the cylinders are for oil flow control. 

The cycle is started by depressing the four start buttons which will cause the solenoid 4-way 
valve to direct oil to the cylinders so that they will close and roll over the seams. When the 
two heads reach the end of their forward stroke, they will depress two double throw limit 
switches, LS1 and LS2, which will first break the starting button circuit and then energize a ’ 
double throw relay and cause the 4-way valve to reverse its action. The heads will be retracted. 
When the heads are fully retracted they will break the two N.C. limit switches LS3 and LS4, 
and reset the relay. An emergency reverse button permits retracting the heads before com- 
pleting the operation. 
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Preventing leakage at plugged ports in hydrau- 
lic systems requires care in mating of threaded 
parts. Development of the Dryseal thread offers 
an answer to high pressure sealing without the 


use of system contaminating compounds. 


By HAROLD HAFER 


O NE OF THE BASIC FITTINGS IN ANY HYDRAULIC 

system is the insignificant-looking but 
widely used pressure plug—the little part with 
the big job of containing the extreme pressures 
of modern hydraulics. 





For pressures to 600 p.s.i., the ordinary “pipe 
plug” has been employed for many years. This 
is a plumbers’ fitting and rather inaccurate. In 
nine cases out of ten its taper will be anything 
but uniform, its threads rough or poorly 
formed, and its roundness questionable. Use of 
a sealing compound with pipe plugs is obliga- 
tory, and even then leakage frequently occurs. 


To correct some of the more obvious faults of 
the ordinary pipe plug, the more modern 
“pressure plug” has come into general use, 
especially where higher pressures are involved. 





Harold Hafer is pow — + —e Department, Stand- 
o., Jenkintown, Pa. 
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Design of High Pressure Plugs 
for Hydraulic Systems 


This pressure plug is a very different breed 
of cat from the old fashioned pipe plug which 
it generally resembles. The pressure plug is 
made to precision standards from alloy steel 
instead of iron castings. It has a hex socket 
head to provide the obvious advantages of in- 
ternal wrenching, and careful attention is paid 
to the three characteristics of the theoretically 
perfect plug, namely: 

1. Absolute roundness 
2. Exact taper (%” per 12” of length) 
3. Perfectly and fully formed threads 


If any of these three elements is missing, the 
other two are of no value. 

However, even with these superior plugs in- 
stalled in perfectly tapped holes, a sealing com- 


(Continued on page 84) 






Drawing shows the basic principle of thread form for high pressure plugs. 


The roots are truncated to give meta! sealing contact. 
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Development 
of the Oil-Hydraulic 


Elevator 





HE FIRST SAFE, FAST ELEVATORS USED THE 

world over were “water hydraulics.” Large 
cities still have old buildings in which hydrau- 
lic elevators serve as many as 30 floors. Some 
are direct-plunger elevators, with casings set 
in a well as deep as the rise; some are rope- 
geared, with cylinders usually set horizontally 
in a basement, and travel 1/6 or 1/8 the eleva- 
tor travel. Both types were replaced by the’ 
traction elevator, with its nearly unlimited 
speed and height of rise, and now the modern 





Use of oil power for the operation of 
elevators offers a readily controllable power 
source. Speed and smoothness are assured 
if pumps and valves are properly designed. 
Presented here are some of the basic circuit 
ideas used in the modern hydraulic elevator. 





“oil-hydraulic” elevator with its definite ad- 
vantages for rises up to 40 feet has been de- 
veloped. 

Hydraulics of the plunger type impose no 
loads on overhead structures; require no pent- 
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house; and can be engineered to produce 
smooth starts and stops available only on the 
higher priced traction elevators where alter- 
nating current is converted to direct current 


by M-G sets. 

The development of hydraulic control de- 
vices, the use of direct pumping instead of 
energy storage, and the perfection of quiet, 
smooth pumps using oil instead of water, are 
the principal factors which have made the hy- 
draulic elevator the most practical type for 
travels of 40 feet or less. 

The control devices usually include a by- 
pass (relief) valve that is opened to permit rap- 
id starting of the motor and pump, but is self- 
closing for smooth acceleration, and opens on 
overpressure. This by-pass valve can also be 
put under control of a solenoid pilot valve so 
that the by-pass may be reopened for quicker 
stops than given by motor and pump coasting 
toa stop. There is also a lowering valve that 
is pilot-operated, having an adjustable width 
of opening to vary the lowering speed, and ad- 
justments for rates of opening and closing. If 
the elevator speed is faster than approximately 
30 FPM, a “leveling” pilot is also provided. 
This causes the valve to open only partially 
and gives slow speed for very accurate landing. 

The hydraulic jack that lifts the car is of 
the plunger type, outside packed, the packing 
being either of mechanical or compression 
type. The latter often proves more practical. 


Working pressures commonly run from 100 
to 300 PSI. Higher pressures are seldom used 
because plungers become too slender to bear 
the loads. Hardly any pumps of good efficiency 
and sufficient smoothness were available in 
this pressure range until the resurgence of 
elevator demand brought about their develop- 
ment. Types available now include gear, vane, 
rotary-impeller, screw and multiple-piston 
types; a typical rotary-impeller type is shown 
in Figure 1, which shows a power unit includ- 
ing oil reservoir, pump, motor, V-belt drive, 
control valve and electric controller. 

The control valve shown is a new develop- 
ment, having three major sections, the center 
attaching to the pump by a common suction 
and discharge flange and comprising tank and 
jack connections. This section contains a 
check valve which sustains the elevator when 
the pump is not running, and a tank shut-off 
valve useful for maintenance. The left por- 
tion is the by-pass relief and smooth starting 
valve, having adjustments for initial pressure, 
relief pressure, and opening and closing rates. 
The solenoid pilot on top, when de-energized, 
causes opening of a by-pass valve even if the 
pump continues to run. The right portion con- 
tains the lowering valve and the two solenoid 
pilots above give two-speed lowering, the fast- 
er speed regulated by external adjustment as 
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Fig. 1. Noise is minimized by use of a spe- 
cially designed positive displacement rotary 
piston pump. All components have been 
built into an integral unit on a vibration ab- 
sorbing mounting. 


Fig. 2. Here is the elevator controller which 
responds to actuated electric push buttons. 
The package includes automatic starting, 
stopping, lowering and leveling valves. 
Overload protection and manual lowering 
for servicing is also provided. ; 


Photos Courtesy Rotary Lift Co. 








well as the slower leveling speed by external 
adjustment. Opening and closing rate adjust- 
ments are provided, likewise a manual lower- 
ing handle so that the elevator can be lowered 
even without power, if need be. Not only the 
lowering valve and by-pass valve assemblies, 


(Concluded on page 104) 





Fig. 1. The giant 276 inch flanging machine on which the largest heads in the world 
can be spun. The stainless clad steel head being spun is for a petroleum refining frac- 
tionating tower; it measures 20 feet 4 7/32 inches in outside diameter and weighs ap- 
proximately 20,000 pounds. 


Fluid Power Holds Giant Plate 


for spinning operation 


THE INSTALLATION AND OPERATION OF A 276 INCH FLANGING MA- 

chine Lukens Steel Company, Coatesville, Pa., is turning out the 

largest spun heads available to industry. Hydraulic power is used for 

forming the dish and clamping the hot plate during the actual spinning 
operation. 

The use of water hydraulic power for the critical clamping and forming 
operations of spinning hot plate has been the result of cut-and-try ex- 
perience. Abundance of power, ease of manual control, accuracy and 
uniformity of flange production, flexibility with fast interchangeable form- 
ers and saddle rollers offer advantages that could not be duplicated in a 
single piece of non-hydraulic equipment. 

Extensive plate mill experience has proven that a hydraulic action is the 
only practical method of dishing. The critical flanging operation, still un- 
der the watchful eye of the flanger, is performed by the action of the quad- 
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rant roller on the spinning plate as it passes 
over the saddle or lower roller. 

Lukens Steel Company pioneered spinning 
over 60 years ago. Nearly 40 years ago the 
first hydraulic presses were installed to form 
large, heavy heads. The company was one of 
the first plate mills to recognize and take ad- 
vantage of hydraulic operation. In 1918 the 
company installed a 206 inch plate mill; this 
necessitated the enlargement of the then exist- 
ing spinning facilities. With the 276 inch flang- 
ing machine, the range of spinning facilities 
offered by the company covers heads of any 
diameter from 12 inches to heads over 20 feet 
in diameter. The latter machine will handle 
all the carbon steels and solid nickel, inconel, 
monel, aluminum, naval brass, copper and 
many other materials. The machine will form 
heads that are flanged only, dished only, 
flanged and dished, elliptical dished (ASME 
Code), hemispheres, cone heads and Bell-type 
flanged and dished. Minimum gauges from 
3/16 inch in the smallest flanger to a maximum 
gauge of 6 inches in the largest are handled. 


The “Big” Head 


The 276 inch flanger, designed by Alliance 
Machine Company, Alliance, Ohio, in coilabo- 
ration with Lukens engineers, incorporates re- 
cent design improvements and further improv- 
ing the finished formed heads. Welded plate 
construction was used throughout, assuring 
adequate strength and rigidity essential for 
quality spinning heavy plate. 

The bottom master and the bottom former 
have a male and female jointing. In setting 


Fig. 2. Hydraulic circuit for the flanging machine. The flanging ma- 
chine is one of several hydraulic units that are connected into a 1600 
psi weighted accumulator system. The 40 psi line insures good filling 


of the top ram on the rapid approach stroke. 









































November, 195] 





up the machines these are put on the bottom 
spindle. The top former is bolted through ex- 
tensions to the top ram. The plate to be spun 
is placed on the bottom former and is centered 
by the guides, four of which are spaced at 
equal intervals around the spindle. 

The top ram is brought down for the initial 
dishing action. After the dish has been pressed 
into the head, the quadrant roller is brought 
into position, the machine begins to spin and 
the flange is rolled. The spindle, driven by a 
400 hp motor, rotates at speeds of 16 to 48 rpm. 

Initial spinning operations, which are a sort 
of “roughing” action, are called turndowns, 
one purpose of which is to prevent buckling 
when flanging. The number of turndowns re- 
quired depend on the depth of flange and the 
amount of metal to be moved as well as the 
length of time the metal will hold its heat. 

The flanger is the “boss” of the operation. 
He stands in front of the machine and keeps 
a critical eye on the quadrant roller and the 
metal. All pulpit controls are operated by 
signals from the flanger. Whenever neces- 
sary, the spinning is interrupted to reheat the 
material. 

The saddle roller, the inner roller over which 
the quadrant roller rotates with the plate be- 
tween them, is mounted on a rigid pedestal 
which is adjustable to suit various diameter 
heads. The saddle roller forms the diameter 
of the head and the size of the corner radius. 
Correct sizes are obtained by using formers 
graduated in 6 inch sizes, or within the 6 inch 
range by varying the sizes of the saddle rolls. 
Actual operations are controlled by lever 





























(Concluded on page 99) 


Fig. 3. The empty flanging machine with 
bottom master and former and top form- 
er in position; the quadrant roller and 
the saddle roller form the flange. 
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Original cost of mechanically powered cranes is partly 
tied up in brakes, clutches and drums which are bulky, 
difficult to maintain and often result in operation which 
is far from being smooth or readily controllable. Here’s 
a field where the designer can look to hydraulics to re- 
place inefficient brakes and clutches. 


Do You Need That Brake or Clutch? 


EVELOPMENT OF THE HOPTO TRUCK CRANE 

by the Badger Machine Company, Wi- 

nona, Minnesota has resulted in a completely 

}) oil driven boom and hoist which is capable of 











; A | J a full 180 degree swing in twenty seconds. A 
; y/ / i load of 15000 pounds can be moved on a 15 
if foot radius and lifted 23 feet. 


Power is supplied by four cylinders. An up- 
per ram having a 43 %4 in stroke positions the 
boom while a similar ram mounted on the low- 
er side reels the cable. A 1000 psi vane pump 


4 powers these cylinders giving a maximum 
force on the 4 1% in i.d. cylinders of 15,909 
pounds. 


Swing is accomplished by two single acting 
swing cylinders, that are coupled together 
with a connecting coupling to give the action 
of a double acting cylinder. These cylinders 
are mounted in a horizontal position with the 
frame, and are located between the operator’s 
position and the turn post or mast. A cable is 
installed to wrap around the drum welded to 
the turning post, and it also is attached to the 
cylinder coupling with sheaves. As the oil is 
directed from the swing valve into one of the 
single acting cylinders the piston forces the oil 
from the opposite cylinder and the cable pulls 
the turn table in such a way that uniform 


(Concluded on page 109) 
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Fig. 1. Front view of the special 
milling machine with standard 
Bridgeport milling head equipped 
with a hydraulic motor and flow 
valve for cutting on both traverse 
and reverse feed. All controls are 
centered for convenient operation 
by one man. 


Navy Designs 













Special Mill for Airfoil Contour 


By ABRAHAM SCHWARTZ 


—— DESIGNS FOR GUIDED MISSILES OPERAT- 
ing at comparatively moderate air speeds 
generally used wing and control surfaces of a 
laminar airfoil section with a constant chord 
length. Since the effect of discrepancies in 
contour of these surfaces from the theoretical- 
ly correct ordinates upon the aerodynamic 
characteristics of the missile in flight was ex- 
tremely difficult to determine, the tendency of 
the engineering design was to a gradual re- 
duction in magnitude of the allowable toler- 
ances for fabrication. 

In an effort to eliminate the unknown effect 
of contour discrepancies and asymmetries, we 
found successive designs becoming increasing- 
ly critical of manufacturing tolerances. In- 








Abraham Schwartz is Branch Head, Methods & Tool Branch, 
Engineering Development Services Division, Naval Air De- 
velopment Center, Johnsville, Pennsylvania. 
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stead of the usual tolerance on contour of 
plus or minus 1/32 inch, which was acceptable 
for conventional aircraft sheet metal fabrica- 
tion, we were confronted with allowable toler- 
ances to be measured in thousandths of an inch. 

Accuracies in the finished articles were de- 
pendent to a great degree on the inherent ac- 
curacies of the various master forms, assembly 
fixtures, gauges and other miscellaneous tools 
required to build them. It was recognized 
that the usual laborious and costly hand filing 
and template fitting operations required in the 
manufacture of the tools and fixtures would 
not result in the extreme accuracies required. 
Thus the development of some mechanical 
method of generating these contoured shapes 
was required. — 

With the advent of configurations of wing 
and control surfaces designed for high sub- 
sonic and supersonic speeds, it was apparent 





























Fig. 3. End view of special hydraulic mill 
showing the lead screw which operates 
through a universal joint and controls 
the cross travel of the hydraulic follower 
and cutting head. 


that the manufacture of these tools and assem- 
blies would be complicated by the fact that, 
in addition to the extremely close tolerances 
required in the airfoil sections, it would be 
necessary to incorporate a sweep back in the 
leading edges and a taper in the airfoil section 
proportionately decreasing from the root chord 
to the top chord. 

The first requirement for the co-ordinated 
tooling required for the skins and structural 
components which comprise the wing or con- 
trol surface assemblies, is an accurate metal 
master or mold. The conventional method of 
manufacture of a master form of this nature 
requires the very careful layout of two tem- 


Fig. 2. A milling fixture generates and 
machines the entire contoured tapered 
surface by means of a cutter head which 
swivels from a universal fitting at the fo- 
cal point. The roller follower is shown 
just above a change in the template con- 
tour. The fixture develops the contour 
by following an enlarged template. 


plates; one for the root chord and another for 
the top chord. A wood model is fabricated by 
a careful fairing in of these two templates 
placed in their proper relationship to each oth- 
er. The metal master form is machined from 
bar stock or an aluminum sand casting using 
the wood model and a conventional duplicating 
machine. 

It is estimated that approximately two to 
three hundred man hours of highly skilled 
labor, exclusive of the additional highly skilled 
labor required to accurately check the finished 
form, would be required to produce one such 
piece. However, even with this large expen- 
diture of skilled labor, the end result could 
not be expected to be within the range of ex- 
treme tolerance limitations specified since the 
human element injected into the manufacture 
of the wooden model would mechanically be 
reproduced in the metal master. 


Use of Enlarged Master Template 


A study of the lines and shapes of the various 
surfaces showed that the configuration was 
such that all elements of the surface were pro- 
portionately tapered both in section and plan, 
and converged to a common focal point. It 
was therefore decided that it would be pos- 
sible to develop a milling fixture which would 
generate and machine either the entire con- 
toured tapered surface or any portion thereof 
by swiveling a cutter head from a universal 
fitting at the focal point, and developing the 
contour by mechanically following an enlarged 
master template of the airfoil chord section. 

The design of the fixture was completed in- 
corporating a double roll mechanical follower 
for the template contour which was necessary 
in order to keep the ball-nosed milling cutter 


(Continued on page 88) 
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ild Could last winter's rugged blasts be headed your way again? Better be 








*X- sure that your snow plow equipment is ready for another rough one. 

he The operation of the blade of this plow gives no concern to the owner. 

ire It is positioned and controlled by hydraulics —the hydraulic controls are 
COMMERCIAL. An abundance of power developed by this gear pump 
places smooth, fast, and accurate control of the blade at the operator's 

F command at all times. 

COMMERCIAL Oil Hydraulics are the most desired controls available 
for heavy mobile equipment . . . pumps to develop power, valves to control 
power, cylinders and motors to convert power into work. Many equipment 
manufacturers continue to use COMMERCIAL Oil Hydraulics exclusively 

because there are no other controls that perform like COMMERCIAL and 

1S they are DEPENDABLE. Many new applications are going COMMERCIAL 
because their established reputation of “Performing Better and Lasting 
; Longer" has gained the confidence of so many users. 
























)- 

1, COMMERCIAL'S hydraulic engineers can prove that "Savings Could Be 

t Turning Up Every Day" if you would move it with COMMERCIAL Oil 

- Hydraulics. 

d Write for your free copy of our new Catalog H-6 
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, THE COMMERCIAL SHEARING AND STAMPING CO. YOUNGSTOWN 1,OHIO 
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Closeup of cylinder frame shows 
where manual control levers were cut 
off and air cylinders attached. 






























Overall view of Riverside’s scrap cabbaging machine shows horizontal ram in foreground, with 
start-stop station mounted on pedestal. In background, electrical control panel is shown mounted above 
air cylinders which power the hydraulic scrap collecting cylinders. 








Air Power Makes a Fast 


Baling Machine 


NE OF THE FIRST ITEMS TO COME UP FOR ATTENTION UN- 

der the long-term plant improvement program under- 

taken two years ago at The Riverside Metal Company was 

the “cabbager” or scrap baler, number one unit of the non- 
ferrous Rolling Mill’s scrap handling equipment. 

First of all, the equipment constituted a bottleneck. 
Crews had to work sixteen and sometimes twenty-four 
hours daily to cabbage the non-ferrous scrap that accumu- 
lated during the normal mill shifts, plus considerable quan- 
tities of purchased skeleton scrap. 

Further, scrap cabbaging as previously done was a fairly 
ticklish operation, requiring skilled and beefy workmen. 
Experienced workmen were scarce and getting scarcer. 
These hands were badly needed elsewhere in the fast- 
modernizing mill. 

Most mill men are familiar with the cabbaging operation. 
It involves, essentially, the squeezing into easily-handled 
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power. 


Here’s a push-pull operation which for years was done with brute force man- 


To save scarce labor and step-up production, air cylinders now provide 


the lever actuation on this hydraulic scrap collecting machine. Available shop 


air is a ready power source and electrical control makes the operation automat- 


ic. The basic machine has been retained so that resultant savings are made 


with a minimum of capital expenditure. 


bricks of all manner of cumbersome, sharp- 
edged, hard-to-handle scrap, such as rejects or 
ends of wire, rod, or trimmed sheet, blanked 
strips, chips, turnings, etc. 

At Riverside the cabbaging cycle involves: 
(1) charging of scrap into a rectangular recess 
or bin in the floor; (2) closing and securely lock- 
ing a sliding cover over the cavity; (3) com- 
pressing the confined material, first by a hori- 
zontal ram, and then, (4) again by a second, 
vertical hydraulic ram, driving the brick thus 
formed against the locked cover. Removal 
follows, as; (5) the cover withdraws, (6) the 
vertical ram lifts the brick to floor level, and 
(7) the cover slides forward pushing the brick 
(cabbage) clear of the machine for tagging and 
removal from the department. 


Works Manager William Bomboy’s staff, 
headed by Methods Supervisor Edward Eyster, 
aided by engineers of the Battersby Company 
of Philadelphia, tackled the problem with the 
basic understanding that an entirely new ma- 
chine was out of the question as too costly. The 
existing machine had to be so revised as to at 
least double production and the operation as a 
whole greatly streamlined. 

The system described here was the result. 
As shown in the accompanying photograph, 
the three operating air cylinders (actuating 
two hydraulic squeezing rams) are rigged to 
the previous lever assembly. The cylinders, 
in turn, are operated by solenoid-operated, 
spring-returned, 4-way air valves. Levers 
which control the hydraulic rams were elimi- 
nated, and compressed air cylinders were 
mounted onto a special frame to give the push- 
pull previously done by hand. An electrical 
control circuit, operating spring-offset solenoid 
valves, was developed to initiate and regulate 
the cabbaging cycle. 

These solenoid valves are actuated in their 
proper sequence, to accomplish the cabbaging 
steps, through a pre-set electrically-timed cy- 
cyle. The electrical controls are so arranged 
that the machine can be stopped at any point 
in its cycle at the touch of a stop button; the 
operating parts returning to their loading po- 
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sition. The machine will stop of its own ac- 
cord in the event that the top locking ram is 
not in its proper position. 

Air to operate the cylinders is fed directly 
from the main plant source at about 80 lbs. 
per square inch pressure. Horizontal and ver- 
tical rams that do the actual cabbaging exert 
from 75 to 100 tons force, the pressure variable 
within certain limits to suit the material being 
cabbaged. 

The entire cycle can be executed “manually”’ 
by push-button for any necessary maintenance, 
checking or adjustment. 


Keeping the Air System Clean 


Cylinder-actuating compressed air is filtered 
to remove dirt and solid water. Lubricant is 
introduced through an air line filter pressure 
reducing valve and lubricator assembly. (Lu- 
bricant mixture used is 75% SAE 30 lube oil 
and 25% kerosene). Continuous lubrication of 
all pistons, push-rods, levers and valves in the 
air circuit is thus maintained. The lubricator 
has a visible reservoir which is periodically 
filled. 

The twin-unit cabbaging machine now turns 
out uniform size bricks, 6” x 6” x 15”, which 
weigh about 50 Ibs. each, at the rate of 175 
to 225 bricks per shift, operating at the cur- 
rent intermittent rate. Efficiency of controls 
has been increased to such an extent that or- 
dinarily-skilled labor, or alert men who are 
older or physically handicapped, can be util- 
ized. 

The rig has more than filled the bili, and the 
cabbager (only half of which was changed over 
at first, to insure tongue-in-cheek engineers 
that it would do the job) is now completely 
modernized. The modernized machine, a com- 
paratively simple installation when compared 
with other new mill equipment, has thus filled 
a pressing need in a non-ferrous rolling mill 
that remelts every ounce of its critical scrap. 







































































_A Beginner's Course in Basic Hydraulics 


Chapter X 





ROTARY HYDRAULIC TRANSMISSIONS 


fot AVING PREVIOUSLY DISCUSS- 
ed positive displacement 
pumps and motors, we can now 
consider the combination of 
these two components—a ro- 
tary hydraulic transmission. 
The hydraulic pump in the 
transmission is driven by elec- 
tric motor or some other prime 





Fig. 1. An integral hydraulic trans- 
mission. The variable volume radial 
piston pump is at the left and a 
constant volume motor at the right. 
A common pintle simplifies piping. 
The gear pump at the left charges 
the piston pump. 

Courtesy of The Oilgear Company 


mover. Oil, under pressure, is 
delivered by the pump to the 
fluid motor to rotate the work 
load which is attached to the 
shaft of the fluid motor. Suit- 
able controls are in the circuit 
to regulate speed and direc- 
tion. 

From this brief description, 


you may conclude that any hy- 
draulic circuit using a fluid mo- 
tor to drive the load is a ro- 
tary hydraulic transmission 
even though there are a maze 
of pipes and valves between 
the pump and the motor. How- 
ever, as you know, the term 
“transmission”, whether it is 
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mechanical, electrical or hy- 
draulic indicates the use of a 
packaged unit. The hydrau- 
lic engineer calls the packaged 
transmission an integral hy- 
draulic transmission. A com- 
mercial integral transmission 
is shown in Figure 1. 

In Figure 1, a radial piston, 
variable delivery pump and 
constant delivery motor are 
mounted in one housing. There 
is a common control valve fit- 
ted in the central section of 
the casing. This unit operates 
as a closed circuit having a 
gear pump to supply make-up 
oil and maintain the entire 
system under an oil head at all 
times. A built-in relief valve 
protects the system from over- 
load. 


Types of Transmissions 


What basic types of integral 
transmission are available and 
what are their characteristics? 
Since an integral transmission 
is a combination of a pump and 
motor and there are available 
both constant and variable de- 
livery units it is possible to 
have four basic combinations 
as shown in the accompanying 
table. 

1. Variable delivery pump 
and constant delivery motor: 
With a constant work load, 
varying the output speed will 
result in variable horsepower 
and almost constant output 
torque as shown in the per- 
formance curves. Constant 
torque transmissions are used 
on conveyors, machine tool 
feeds and processing‘ equip- 
ment. 

2. Constant delivery pump 
and constant delivery motor: 
Since we consider variable 
speed control inherent in a 
transmission, a flow control 
valve must be introduced in 
the circuit to vary oil delivery 
to the motor thereby regulat- 
ing speed. 

For a given load, torque will 
be constant while horsepower 


(Continued on page 74) 
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Pneumatics Increases Range 


of Navy Flying Boat 


By EDMUND C. POWERS 


SE OF A HIGH PRESSURE PNEUMATIC SYSTEM 
for actuation of bomb bay doors and many 
similar operations and a low pressure pneu- 
matic system for starters and auxiliary power 
are among the significant new design features 
incorporated in the XP5Y-1, Consolidated Vul- 
tee’s new U.S. Navy seaplane for hunting and 
destroying submarines. This is the first flying 
boat to be powered by turboprop engines. 

Extended operation away from home base 
was one of the obvious requirements for the 
hunter-killer flying boat. That meant an air- 
bourne self-starting system for the turbine en- 
gines without aid from any ground source of 
power and independent operation of aircraft 
accessories when the main turbine power 
plants were idle. 

Other considerations were the dependable 
and safe operation of ejectors, bomb bay doors, 
etc.; cabin heating and ventilation; anti-icing 
of the wing and tail; and the elimination of 
unnecessary weight. 

Low pressure air is provided by two gas 





Edmund C. Powers is Educational Director, Compressed 
Air and Gas Institute. 





turbine compressors. These compressors pro- 
vide compressed air at 35 pounds per square 
inch pressure. They are started by a 24-volt 
starter system, off the craft’s batteries. Air 
is bled into a ducting system and conducted to 
the turbine engine starter or turbine drive for 
the generator. 


This application of compressed air has made 
the XP5Y-1 America’s first turbine-propelled 
aircraft capable of extended operations away 
from its operating base. No electric starters 
are available for such an assignment, and if 
they were, an estimated weight of 400 pounds 
—as compared to the pneumatic starter’s 80 
pounds—would alone make their use imprac- 
ticable. Compressed air has another notable 
characteristic in this respect in that the pneu- 
matic starter has high torque at low revolu- 
tions per minute, a highly important factor in 
starting, while the converse is true of electric 
starting. 

The air starters crank up four 5500-horse- 
power Allison T-40 turboprop engines to firing 
speed and then assist them up to idling speed. 
Compressed air, carried through the ducting, 
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Low Pressure System: Sources of low pressure 
air for engine starting and auxiliary power are these 
two shrouded gas turbine compressor installations 
shown here at left and right. Black portion of the 
GTC encloses the compressor section. Silver portion 
houses the hot impeller wheel which drives the com- 
pressor. Connecting the GTCs and leading from pic- 


expands through the air starters to windmill 
them up to about 30,000 revolutions per min- 
ute producing between 25 and 35 shaft horse- 
power. 

The low pressure pneumatic system also 
meets the heavy electrical power requirements. 
Electronic loads for search radar alone exceed 
10 kilowatts. The total electrical power re- 
quirements for the average multi-engine air- 
craft today have reached 100 kilowatts and 
may reach 200 kilowatts by 1952. Auxiliary 
power is produced by use of air motors to 
drive alternating current generators. 


ture at top is the aluminum-foil-insulated exhaust 
duct. 


Bomb Bays Open: Each cylinder has a 3 in bore, 
% in rod, and approximately a 17 in stroke. Cylin- 
ders operate off plane’s high pressure pneumatic 
system. 


The two gas turbine compressors which 
make possible prolonged waiting for the 
hunter-killer seaplane at, for example, some 
remote lagoon, weigh approximately 150 
pounds each: Each unit is capable of produc- 
ing 70 horsepower. A radial inward flow de- 
sign is incorporated rather than the conven- 
tional axial flow turbine which power jet and 
turboprop airplanes. This departure in design 
permitted a smaller unit and, because of its 
simplicity, assures a minimum of maintenance 
and repair problems. 

High-pressure air is produced by two air 


The Convair XP5Y-1 in flight. It is the world’s largest and fastest seaplane. Pneu- 
matic starting enables the seaplane to carry out long-range missions independently of 


ground starting assistance. 
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Westinghouse 
“AP” TYPE 


Pneumatic Check Valves 


Disc-type construction permits flow of air in 
pipe lines in one direction only. Particularly 
applicable where there is a rapid, almost in- 
cessant, operation of the valve. Compact, simple, 
leakproof design; meets the rigid requirements 
of USAF for the 1500 psi class penumatic service. 


PERFORMANCE 
I Proof Test—2250 psi 


Burst Test—3750 psi 


Max. Operating Pressure—1500 psi 


Ambient Temperature Range—160 degrees 
F. to —65 degrees F. 


Max. Leakage Rate—500 to 1500 psi. 80 
cc/hr. Free Air 


Tube Connections in accordance with 
AND 10050 


Available in 4" and %” tube size 


Westinghouse Air. Brake Co. 


AIRCRAFT DIVISION 
x WILMERDING, PA. 


SOW Fb WPL 
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compressors driven by the main turbine en. 
gine accessary gear. The air is stored at 1500 
psi pressure and is utilized at 600 psi through 
pressure reducing. valves. The pneumatic sys- 
tem duplicates the work which would be done 
by a 3000 pounds per square inch hydraulic 
system. By elimination of hydraulic fluid, 
reduction in pipe sizes, and other features, the 
pneumatic system effects a weight reduction 
of approximately 25 per cent of an equivalent 
hydraulic system. 


Operation of High Pressure Utilities 


By means of actuating cylinders, the high 
pressure air is used for bomb door positioning 
during loading operations, for bomb door ac- 
tuation during flight, and for some 20 ejector 
purposes, such as flare ejection. Gun chargers 
use a small air piston to initially inject the 
cartridge in the chamber. This method is 
faster than maunal operation, saves manpower 
during critical periods, and eliminates one 
cause for personnel fatigue. 

In addition to the 20 ejectors, there are ap- 
proximately 80 air cylinders on the XP5Y-i. 
The air is distributed through the airframe. 
This arrangement permits certain cycle opera- 
tions without recharging, such as opening and 
closing a bomb door. 

The high pressure compressors weigh ap- 
proximately 15 pounds each and are of the re- 
ciprocating piston, two-stage type. An un- 
loading valve is used to determine compressor 
cut-in and cut-out pressures, by sensing the 
pressure in the distribution tubes to the air 
reservoirs. The low pressure air system is 
the supercharger for the high pressure system. 


Future of Pneumatic Systems 


In addition to the positive operation of the 
equipment and weight saving, Convair engi- 
neers point out that the pneumatic system re- 
quires no return lines from the selector valves 
and that leaks involve no fire hazard. Further- 
more, the use of air minimizes the problem of 
viscosity changes which occur when hydraulic 
fluid is subjected to cold temperatures. 

The company anticipates more extensive 
uses for compressed air in the planes of the 
future. The basic reasons for compressed air 
being considered the “coming thing” in avia- 
tion are pretty much the same as those for its 
many uses in manufacturing plants. It is flexi- 
ble and effective in application, safe in trans- 
mission, and since it can be put to work with 
a minimum of moving parts, repair and main- 
tenance are simplified and dependable opera- 
tion is obtained. 
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More specifically, considering the applica- 
tion of compressed air to aircraft, it is note- 
worthy how well each functional item of air- 
operated equipment on the XP5Y-1 may be 
evaluated on the basis of the objectives of the 
entire aircraft. 

For example, the auxiliary gas turbine com- 
pressors provide the source of air for the main 
engine air turbine starters and the remote air 
turbine driven alternators. This system is 
unique in that it utilizes a single manifold for 
air supply from the auxiliary gas turbine com- 





pressors while at anchor and the bleed air 
from the main engine compressors while in 
flight. Again, there is a further simplification 
of weight saving obtained by the use of the 
same equipment at anchor and in flight. 

Continued improvement in the overall effi- 
ciency of an entire aircraft is believed possible 
in future designs by the use of a compressed 
air system for cabin pressurization and for 
cooling, as well as for the previously-mentioned 
cabin heating—to mention a few of the poten- 
tial air applications of the future. 


Schematic of the high pressure pneumatic system: This compressor in the 
right inboard nacelle powers the right hand engine duct doors, the right hand bomb 
bay door, propeller feathering and windshield washers and wipers. A similar circuit is 
powered by an air compressor mounted in the left outboard nacelle. Each of the two 
engine-driven compressors supplies air to its normal and emergency storage bottles. 
Once the bottles are charged, the compressors unload automatically through the pres- 
sure unloading valve. The compressors are set to cut in at 1350 psi and cut out at 1550 psi. 
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80% of all leading lift truck 
manufacturers use... 


HYDRECO VALVES 







—for smooth and accurate 
control of raising, tilting, 
and accessory operations. 
HYDRECO Hollow-Plunger control valves build in the fast and 
safe control so necessary to proper lift truck operation. Accurate 
throttling characteristics, inherent in HYDRECO valves, cut out 
lost motion in picking up and stacking. Built-in check valves 
of the Hollow-Plunger design entirely eliminate momentary 
load drops and jerky operations. There are no dead spots in 
HYDRECO valve operation to create pressure peaks, damaging 
to the hydraulic system. 















Patented Hollow-Plunger 
with no dead spots to 
create pressure peaks. 


Check valve cssembly | 
prevents pressure drop 

in the cylinder while 
pressure port is opening. | 


Circular ports are stag- 2. 
gered in the plunger 
for accurate throttling. 


HYDRECO EQUIPPED TRUCKS CUT 
OPERATING COSTS FOR THEIR OWNERS 


Let HYDRECO engineers show 
you how your equipment can be 
made to perform faster and safer 
with HYDRECO Hollow-Plunger 
control valves. 


HYDRAULIC EQUIPMENT COMPANY 


1104 EAST 222nd STREET © CLEVELAND 17, OHIO 
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Rotary Hydraulic 
Transmissions 


(Continued from page 69) 


will vary with speed. This is 
the same result obtained with 
combination 1, because the 
flow valve serves to vary the 
pump delivery to the constant 
displacement motor. However, 
this circuit is not nearly as 
efficient as combination 1, be- 
cause its pump is at maximum 
delivery at all times. The bleed 
off through the flow control is 
a power loss. 

3. Constant delivery pump 
and variable delivery motor: 
At a given load or hydraulic 
pressure, horsepower is con- 
stant over the speed range and 
torque varies inversely with 
speed. The speed range is gen- 
erally limited to a ratio of 3:1. 
The minimum speed is deter- 
mined by the geometric capac- 
ity of the motor at full-stroke 
setting, and the maximum 
speed at reduced-motor-stroke 
setting largely depends on de- 
sign of bearings, inertia, fric- 
tion etc. Examples of equip- 
ment requiring a _ constant 
horsepower drive are winders 
and machine tool _ spindle 
drives. 

4. Variable delivery pump 
and variable delivery motor: 
The performance curves for 
this combination shows that 
any desired variation of torque 
and horsepower may be ob- 
tained with a very wide speed 
range. The transition points 
on the curves between varying 
and constant characteristics is 
the point at which both pump 
and motor displacement are at 
a maximum. Note that the up- 
per speed range is a constant 
power and the lower speed 
range is at constant torque. 

By properly adjusting motor 
and pump strokes, torque and 
horsepower conditions similar 
to those obtained with combi- 
nations 2 and 3 may be had. 
For example, horsepower can 
be decreased and torque held 


(Continued on page 76) 
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assures guaranteed performance 
under high pressures 


Hydraulic lines—subjected to high internal press- 
ures, as well as momentary surges with peaks several 
times normal operating pressures—must possess suffi- 
cient strength to resist high operating pressures and 
vibratory stresses. In addition, the tubing selected 
must be soft and ductile enough to use with flared 
fittings and on installations that require bending on 
close radii. 


The inside surface of hydraulic tubing must be 
exceptionally clean and free of abrasive scale to 
avoid contamination of the hydraulic fluid with foreign 
matter which may damage valves or other components. 


Thousands of feet of Williams Hydraulic Tubing 
have been produced and proven completely satisfac- 
tory in conducting fluids in hydraulically controlled 
machine tools and a wide range of standard and 
special production machines. 


Specially selected low carbon cold drawn steel 
is used for Williams Hydraulic Tubing; every precau- 
tion is taken to insure a clean, smooth inside surface. 


Final annealing is accomplished in control at- 
mosphere furnaces to avoid detrimental scale forma- 
tion. 


Williams Hydraulic Tubing is designed for use 
with the new Parker Triple-Lok three-piece flared 
type fittings, which meet JIC Hydraulic Standards or 
Industrial Equipment. 


TESTS 


Williams Hydraulic Tubing is manufactured 
to meet the latest ASTM Spec A 179-46. Notar- 
ized “Test Certificates” are supplied on request. 


The tubing is 100 percent hydrostatically tested. 


Tubing ductility is insured by tensile testing to 
meet maximum tensile strength of 55,000 psi and 
minimum elongation of 40 percent in 2 inches. 
Tubing is Rockwell hardness tested to a maximum 
of B65. 


Williams Hydraulic Tubing meets or exceeds JIC 
Hydraviic Standards for Industrial Equipment. 


Write us today for prompt service on your tubing requirements. 


WILLIAMS AND COMPANY, INC. 


PITTSBURGH e CLEVELAND e 








CINCINNATI se 


COLUMBUS e TOLEDO 
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Sirvis leather packings are 








engineered from top grade steerhide, 


specially tanned and treated. 





They are scientifically designed for all 


types of mechanical applications and 














have been proved to stand up longer 
under extreme pressure, friction 


and the action of hydraulic fluid. 
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| constant with decreasing speed 


by adjusting the motor for its 
full displacement and by de- 
creasing pump stroke. To give 
a varying torque and constant 
horsepower, the full pump dis- 
placement is used and the mo- 
tor stroke is decreased to in- 
crease speed. 


Advantages Gained When 
Using Rotary Transmissions 


These transmission charac- 
teristics emphasize perform- 
ance as output speed is varied. 
You have other advantages to 
consider when selecting a hy- 


| draulic transmission. You can 


get: 
1. Simple speed adjustment 
over wide range 

2. Control of maximum torque 
or horsepower 

3. Acceleration control 

4. Dynamic braking down to 
zero speed 

5. Cushioning effect. 


Dynamic braking is accom- 
plished by applying pressure 
to the motor exhaust and by- 
passing the inlet. The motor 
becomes a pump taking energy 
from the moving load without 
creeping, however, it will 
usually bring the load to a 
complete stop. If holding un- 
der load is necessary, a me- 
chanical brake must be used to 
avoid creeping. 


Cushioning Effect 


The cushioning effect of hy- 
draulic drives offers an advan- 
tage over mechanical drives 
on applications where _ the 
transmission of gear tooth 
chatter would be objection- 
able. Life of any mechanical 
drive equipment used with the 
hydraulic transmission is im- 
proved because the cushioning 
effect reduces shock loads. 


Next month Chapter XI 
will discuss construction and 
application of commercial hy- 
draulic cylinders for applying 
linear motion. The December 
installment will conclude the 
Beginners’ Course series. 
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Now available in 110 
—220—440 volts 60 
cycle A. C. current 





e Rugged compact con- 
struction 

e 3000 P.S.I. operating 
pressure 

e Continuous duty 


e Poppet design elim- 
inates leakage 


e@ May be mounted in 
any position 


e Impregnated coils re- 
sist moisture and 
condensation 


Waterman High Pressure Solenoid Valves are inexpen- 
sive, compact units designed for continuous duty in 
hydraulic systems where pressures are as high as 3000 
P.S.I. Poppet type construction gives positive sealing 
against internal leakage. Impregnated oil resistant 
coils make these valves suitable for mounting in oil 
reservoirs. In many cases this feature eliminates costly 
piping and makes possible the construction of smaller, 
more compact hydraulic power units. Available in %” 
pipe size. 


West Coast: H. E. Webb, 918 No. Kenilworth Ave., Glendale, Calif. 


WATERMAN ENGINEERING 








ALLEN TRU-ROUND DRYSEAL 
PIPE PLUGS 


» 100% PRESSUR-FORMD. 


@ NEVER OUT OF ROUND 


@ LEAKPROOF METAL-TO- 
METAL SEAL 


@ FULL STRENGTH SOCKET 
WON'T STRIP OR WEAR 


Ideal for extreme pressure applications. For use with dry- 
seal taps. No sealing compound required. Pressur-Formd 
socket, unweakened by drilling and broaching, is stronger 
than the strongest key. Pressur-Formd burnished threads 
are nick and distortion-free, insure perfect thread contact, 
won't gouge softer metals. Perfect taper plus 360° round- 
ness at both pitch and crest diameters assure accurate fit. 
Now available in 1/16” to 1-1/4” sizes. No increase in price. 





Sold only thru leading distributors. Write direct, for 
samples and engineering data on Allen Dryseal plugs, also 
Allen Tru-Round Standard Pressur-Formd plugs for a 


better seal in normal applications. 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U. S. A. 





WARNING 


Allen-TYPE screws 
necessarily 


to get genvi 
te the black and silver box. 
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POSITIVE CLOSURE 
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and easy repairs with -: 


LINEAR ‘(RINGS 


Working conditions under which valves must operate 
in rotary drilling mud systems really are tough! Shale 
settling on the seat of gate valves prevents perfect 
closure. And valve wear is rapid; repairs frequent. 

These troubles are eliminated by Mudco Butterfly 
Valves with Linear “O”’ Ring fitted disk! 

The wiping action of the ““O”’ Ring during closure 
permits the disk to close tightly in spite of accumu- 
lated shale and debris in the line. And, the higher the 
pressure, the tighter the seal! 

When replacement is finally necessary, the valve is 
renewed simply by replacing the ‘‘O”’ Ring. The job is 
done in the field without costly machine-shop repairs. 

Linear “‘O”’ Rings are compounded of natural or 
synthetic rubber, fluorethylene polymers, and ‘“‘Silas- 
tics’’ . . . are molded in a complete range of J.I.C. and 
A.N. standard sizes, as well as hundreds of non- 
standard sizes and special shapes. Precision molded 
under rigid laboratory control, Linear ““O”’ Rings may 
be depended upon for continuous and lasting service. 

It will pay you to consult Linear during the design 
stages of your sealing applications. 


“PERFECTLY ENGINEERED PACKINGS” 


LinEAR 


LINEAR, Inc., STATE ROAD & LEVICK ST., PHILADELPHIA 35, PA 
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Useful Catalogs 


Hydraulic Valves . . . Machine designers can get a 
complete file on hydraulic valves by requesting the 
new Catalog Section No. 203 which has just been 
published by Rivett Lathe & Grinder, Inc. Includ- 
ed in the 28 page booklet are 138 different models 
of hydraulic valves, each in varying sizes. Working 
drawings and specifications are given along with 
cut-away views for each series, and operational 
diagrams of five piston spool designs are shown. 
Sizes from % to 1% in are suitable for pressures 
to 1500 psi. Directional valves are described with a 
variety of controls. The new catalog also describes 
pilot valves, and valves for flow control, shut-off 
and deceleration, relief, sequence, unloading, and 
counterbalance. 
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Testing Facilities for Components . . . Specializing 
in AN qualification tests for hydraulic and pneu- 
matic components, the Aircraft Equipment Testing 
Company has issued a folder describing their facil- 
ities, personnel and services. Thoroughness in test 
—- and preparation of reports is empha- 
sized. 
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Air Compressors . . . Described in a 12 page three 
color catalog, offered by Quincy Compressor Co., 
is their line of air compressors designed for indus- 
trial service. Dimensional and construction data 
is given for single stage, single cylinder; single 
stage, duplex cylinder; two stage compressors; and 
both base and tank mounted compressors. These 
compressors feature honed cylinders walls, copper 
finned intercooler, cushioned steel valves and semi- 
steel pistons. The exclusive loadless starting fea- 
ture eliminates noisy and troublesome check valves. 
Operating speeds, pressures, capacities and physical 
dimensions are charted. 
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Pump For Hydrostatic Testing . . . Plants, confront- 
ed with meeting hydrostatic test specs for tubing, 
castings, housings etc., will find Bulletin 151, re- 
leased by Milton Roy Company, of great interest. 
This 24 page bulletin describes controlled volume 
pumping for developing pressures from 50 to 25,000 
psi. These positive displacement plunger type 
units are built in capacities to about 50 gpm. Well 
written and clearly laid out, the bulletin details 
applications, design, maintenance and selection da- 
ta. Basically the booster principle is used to de- 
velop high hydraulic pressures on the output while 
applying shop air pressure to the inlet. Charts 
and drawings are used throughout the bulletin. 
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and Bulletins 





Check Valves for 3000 PSI . . . Characteristics of a 
new low pressure drop check valve for oil pressures 
to 3000 psi are plotted on graphs included in a four 
page data sheet issued by Fluid Controls, Inc. 
Dimensional data for four sizes: “4, %, % and % in 
is given. Curves showing pressure related to flow 
through the valve indicate drops of only 10 psi at a 
flow of 4 gpm through the % in valve and a drop 
of 5 psi at a flow of 20 gpm though the % in valve. 
A cross-section illustrates the one piece aluminum 
_—_ having large passage areas to give sweeping 
ow. 
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Hydraulic Filters . . . Portable, horizontal plate 
filters are the subject of Sparkler Manufacturing 
Company’s three color bulletin. An exploded view 
illustrates the simplicity of the Dual-Disc design. 
Specifications on models offering flow rates from 5 
to 2300 gpm are given. Designed to utilize surface- 
type filtration, sludge can never form a channel 
through which unfiltered oil can by-pass the filter 
element. The bulletin emphasizes the flexibility of 
these units which makes them adaptable for use as 
permanent installations on large hydraulic systems 
as well as portable equipment to handle a number 
of machines. 
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Pipe and Tube Handbook .. . “The Properties and 
Methods of Working Seamless and Welded Tubes 
and Pipe of the B&W Staianless Croloys”’ is offered 
by The Babcock & Wilcox Tube Company. Intend- 
ed for engineers, designers and fabricators, it is 
designed to serve as a guide in choosing the proper 
material and as a help in planning the conversion 
of stainless steel tubing into finished products for 
industry. The 104 page leather-bound booklet is 
eight by five inches, a handy size for desk or pock- 
et. Photographs, detailed diagrams and useful 
charts describe the methods manufacture and in- 
spection, corrosion and oxidation resistance, and 
methods of working and fabrication of B&W Stain- 
less Croloy Tubing Steels. 
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Piston Rings . . . In the fluid power field, the effi- 
ciency of air compressors and hydraulic cylinders is 
in a large part dependent on the proper selection 
and use of the piston ring seal. To acquaint you 
with the various designs of piston rings for power 
applications, Koppers Company, Inc., Metal Prod- 
ucts Division, has prepared a 16 page folder. Cross- 
sectional drawngs differentiate between 24 different 
styles of piston rings made for a wide range of 
services in industry. Application suggestions as 
well as construction features are given. 
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TYPE PRLH—HOT OIL FITTED 


We've Built New 


Worthington 
Steam Pumps 


NEW STEAM ENDS 
RATED UP TO 250 PSI 


Steam cylinders and flanges designed 
for 250 psi maximum working pressure 
hydrostatically tested to 375 psi . . 

Drop-forged steel steam valve gear . . . 
Heavier piston rods... in. minimum 
drain openings allow heavier pipe con- 
nections . . . Those are some of the 
strength features built into Worthing- 
ton’s new line of steam pumps for 


refinery service. 








PRL—COLD Oil FITTED 









MORE FEATURES OF ADVANCED DESIGN 


Then, for longer wear, the steam 
valve gear is lubricated—oil cups 
on the rocker arms give longer 
bearing life. 

And accessibility: two-piece pis- 
ton rods, either part removable 
without disturbing the other end 

. flanging on steam cylinder per- 
mits easy lagging external 
cushion valves (on larger sizes). 


This new line of duplex steam 
pumps represents Worthington at 
its best—the broadest range, the 
finest engineering. It’s one more 
proof that there’s more worth in 
W orthington. For information about 
specific pumps, write Worthington 
Pump and Machinery Corporation, 
Reciprocating Pump Division, 
Harrison, New Jersey. 


WORTHINGTON 


= SSA NTT. 





TL (ON 
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Braided and Twisted Asbestos 
Packing . . . Used to pack cen- 
trifugal, rotary and reciprocating 
plunger pumps, R/M braided and 
twisted asbestos packings are de- 
scribed in a new 8-page bulletin. 
Issued by the Packing Division, 
Raybestos - Manhattan, Inc., the 
bulletin contains service recom- 
mendations for the complete line. 
Standard sizes are listed along 
with specifications for packaging 
and approximate weights of the 
several types. 
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Limit Switches ... Where you 
must accurately control the ac- 
tuation of solenoid operated 
valves in respect to piston posi- 
tion, limit switches provide a 
simple, economical means. Class 
9007 limit switches as described 
in a four page data folder of- 
fered by Square D Company are 
particularly adaptable to the 
control of all air and oil circuits 
The folder pictures limit 
switches having single and 
double rollers of various sizes 
and in various positions, one 
way rollers, several contact ar- 
rangements, hand reset latches; 
in both standard and heavy duty 
construction. Designed especial- 
ly for machine tool applications, 
the type M limit switches have 


a quick acting latch mechanisms 
with double break, silver con- 
tacts enclosed in a gasketed die 
cast box which excludes dust 
and oil. The folder clearly de- 
tails construction. é 
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Tefion Data . . . Using a question 
and answer format, Bulletin B-6 
issued by Chicago Gasket Com- 
pany, discusses the properties of 
Teflon as a gasket material. Data 
on available sizes, cost, life and 
application is given. 
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Piping Data . . . The Carpenter 
Steel Company has prepared a 
new wall chart which gives use- 
ful corrosion resistance informa- 
tion for several analyses of stain- 
less steel tubing and pipe. Along 
with recommended alloys for use 
with various corrodents, data on 
standard tubing sizes, as well as 
dimensions, pressures and toler- 
ances for stainless pipe in sched- 
ules 5, 10 and 40 is given. 
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Position Control... An eight e 
illustrated bulletin, available r 
Conoflow Corporation, describes 
the Cono Rotomotor, a pneumatic 
gear-driven operator for throt. 
tling control services. Bulletin C.; 
contains complete engineering da. 
ta describing outstanding features 
dimensions, methods of operation, 
and various applications of the 
Rotomotor. 
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Surge Control . . . “How can you 
solve your air compression prob 
lems?” That’s the question an. 
swered in a four page bulletin of. 
fered by Burgess-Manning Com- 
pany. The bulletin describes the 
application of their air line snub- 
bers to compressor systems. Surge 
due to operation of valves and 
controls is reduced along with 
surge caused by intermittent. suc- 
tion or discharge of the compres- 
sor. The snubber also protects 
heat exchangers and other system 
components from shock. Prin- 
ciple of operation of the snubber 
is described. Widely used in the 
processing industries, the snub- 
bers offer safe, smooth operation 
for many industrial applications. 
Diagrams are used to show typical 
installations. 
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Do you know—there are over one thou- 
sand rubber companies in the United 
States, but only one original Plastic and 
Rubber Products Co. that specializes in 
the manufacture of “O” rings for all 
applications? 


Consistent quality through years of service to 
industry has earned Plastic and Rubber Products 
Co. the highest reputation in the packing field. 
Parco gives you quality and service as extras, 
available to you at no premium. Consult Parco. 
All dash numbers of 6227, 6230 and 6290 series 
for commercial applications and military “O” 
ring packings and gaskets to Specifications 
MIL-P-5516 (6227 and 6230) and MIL-G-5510 
(6290) are available from stock. Silastics and 
other special materials and compounds are 
available on order. 


Catalog and engineering data on 
request. Write us today. 


Plastic and Rubber Products Co. 


2100 Hyde Park Boulevard, Los Angeles 47, California 
820 North State Street, Chicago, Illinois 


APPLIED HYDRAULICS 



















e from 
Scribes 
umatic 
throt. 
‘in C.) 
ng da- 
atures. 
ration, 
of the 


Card 


n you 
prob 
n an- 
‘in of 
Com- 
»s the 
snub- 
Surge 
> and 
with 
L suc- 
ipres- 
otects 
ystem 
Prin- 
ibber 
n the 
snub- 
ation 
tions 
pica] 











High Pressure Reducing Valves.. 
Users of central station hydraulic 
systems will find data sheets de- 
scribing the Atlas reducing valves 
of particular interest. Designed 
for working pressures to 6000 psi 
without shock, these valves use 
hard chromium plated stainless 
steel internal parts. The data 
sheets give dimensions and oper- 
ating pressure ranges. The valve 
is recommended for reducing the 
pressure of water, oil and com- 
pressed air at high pressures. It 
is particularly adapted for con- 
trolling the operation of hydrau- 
lic presses and is widely used for 
this purpose. 
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“Q” Ring Selection Simplified... 
Here’s an item that will be wel- 
comed by designers and users of 
hydraulic and pneumatic mecha- 
nisms, and manufacturers of all 
types of equipment using “O” 
ring seals. The Arrowhead Rub- 
ber Company has just made avail- 
able, an “O” Ring Data Sheet 
and, by means of this form, is 
offering the technical advice of 
their “O” ring engineering, spe- 
cialists to designers faced with 
any problem involving the use of 
this type seal. The Data Sheet 
offers a solution to the problem 
of selection of the proper ring, 
and provides “trouble shooting” 
in cases of ring failure where 





SUPERS SRL 
SCRAPER RINGS. 


meet or exceed®  mili- 
tary specifications. For 
all hydraulic compo- . 
nents, use fully approved 

_ Super-Seals . .\, ‘either 

. AN-6231 . standards, + or 

AN.6231-A. seniés, “De fic 
nitely superior for all in- 
stallations. Your inquiry - 
promptly acknowledged. ~ 
* Tested at 150,000. cycles, > 
three times govt. requirem ment, — - oe 

AN-6228 and AN-6229 = 

“V” Ring Adapters.» 








ae 


















3529 W OIXIE DRIVE, DAYTON, QHIO © 


1% 
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Modern hydraulic oils are carefully compounded to insure longer life for 
expensive machinery. That's why it is so important to take proper care of 


the oils themselves. 


Sparkler Model VR filters, employing an adaptation of the unique horizontal 
plate principle and strictly mechanical filtration, remove all impurities from 
hydraulic oil without removing or affecting any of the oil’s special properties. 
And because Sparkler filters extract all gums, varnishes, sludge, rust and grit, 
leakage and drainage oils can easily be reclaimed, thus making possible large 


savings in new oil requirements. 


































Photo shows Sparkler filter installed 
on injection moulding machine in 
plastics division of Nash-Kelvinator 
Corp. at Milwaukee, Wis. 

Filter is used to remove impurities 
which collect in hydraulic oil during 
moulding operation and such metal 
particles and bits of packing as 
might accumulate during operating 
cycle of any machine. 

This particular unit is also used to 
filter drainage oil batchwise. 


You get greater protection 
with Sparkler because horizon- 
tal plate design utilizes only sur- 
face-type filtration, easily trap- 
ping the most minute particles. 
Sludge can never forma channel 
through which unfiltered oil 
can by-pass the filter element. 
Also, extreme flexibility makes 
these Sparkler units adaptable 
for use as permanent installa- 
tions on large hydraulic systems 
or as portable equipment to 
handle a number of machines. 

Available in a complete range 
of sizes and types to handle any 
problem. For full information 
or engineering assistance, write 
Mr. Eric Anderson. 


SPARKLER MFG. CO. 


Mundelein, Illinois 












The Model VR version of the horizontal 
plate pravides exceptionally large filter- 
ing area in standard size tanks, at very 
low cost. It is particularly well-suited to 
hydraulic oil filtration and to any large 
volume operation. Ask for new Model 
VR catalog. 
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Heat Transfer 
Products for Au- 
tomotive and In- 
dustriol Applico- 
tions. 


Heating, Cool- 
ing, ond Air Con- 
ditioning Prod- 
ucts for Home 


Ee and Industry. 


T. M. REG. U. S. PAT. OFF. 


YOUNG RADIATOR COMPANY 


Dept. 441-L © RACINE, WISCONSIN 
Plants at Racine, Wisconsin and Mattoon, Iilinois 


DISCOVER FOR YOURSELF 
NEW HEAT TRANSFER ECONOMY 


YOUNG RADIATOR COMPANY . ! 
Dept. 44!-L, RACINE, WIS - 
Rush me the facts abou! your 
Ci Fixed [() Removable Tube 
Bundle Heat Exchangers, with- 
ovt obligation. 


— 


al , i 




















j nie 





= one State. 
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there is a question as to the exact 
cause. To obtain advice, the de- 
signer simply fills in, on the form, 
the details of the conditions under 
which the ring operates and re- 
turns the sheet to the company. 
The problem is reviewed by Ar- 
rowhead’s “O” ring engineers and 
recommendations are forwarded. 
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Pressure Measurement... Auto- 
matic Temperature Control Co., 
Inc., offers engineering Data Fold- 
ers which illustrate and describe 
the complete line of pressure 
measurement transmitters includ- 
ing the bourdon tube pressure 
transmitter, with range of 15 psi 
to 10,000 psi; gage pressure bel- 
lows transmitter with range of 


| 0-10 inches of water to 0-200 inch- 








es of water; absolute pressure 
transmitter and differential pres- 
sure cell. All transmitters fea- 
ture differential transformer type 
transducers and are designed for 
use with standard recorders and 
indicating instruments having 
dead-beat response servo receiv- 
ers. Electrical transmission is up 
to 5,000 ft. These units transmit 


pressure measurements electrical- | 


ly to remotely located receiving 
controllers or recorders. 
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Differential Converter . . . Catalog 
2281, issued by Minneapolis-Hon- 
eywell Regulator Co., describes 
a new mercuryless flow meter, 
featuring fast speed of response 
for flow control and continuous 
range change adjustment from 0- 
20 to 0-200 inches of water. Op- 
erating principles of this pneu- 
matic-balance type flow transmit- 
ter are covered, as well as con- 
struction features, typical appli- 
cations, detailed specifications and 
installation methods. 
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Control Systems ... Users of cen- 
tral station hydraulic systems 
must select an accurate control 
device and recording instrument 
to maintain efficient operation. 
Where measurement of tempera- 
ture, pressure, flow and level are 
of concern, Bulletin A-701 issued 
by the Swartwout Company will 
be of assistance. Using line 
sketches, dimensional drawings 
and a schematic diagram showing 
principle of operation, the new 
bulletin describes an _ electronic 
system for controlling pressure, 
temperature, flow and level. The 
control unit includes a recorder 
system giving a permanent read- 
ing of system conditions. 
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NOW AVAILABLE! 


Extra Heavy Duty 
HIGH PRESSURE 


TRIPLEX PUMP 


Especially designed as a 
continuous-duty source of high 
pressure hydraulic power for all 
types of hydraulic mechanisms. 
























© Pressures — To 5,000 psi (standard) 
To 20,000 psi (special) 


® Volurnes — To 60 g.p.m. 
® Power Ratings — 15, 30, and 50 H.P. 





FEATURES 


© Integral Double Reduction Gears 
® Direct Drive or Integral Electric 
Drive © Easily Interchanged 
Plungers and Liners ® Built-in Pres- 


sure Lubrication ® Easily Accessible 
Ball Type Check Valves. 


KOBE 


ONE OF a ORESSER INDUSTRIES 





















KOBE INC. 
Division of 
Dresser Equipment Co. 
General Office—Huntington 
Park, Calif. Other Offices— 
CLEVELAND, Oklahoma City, 
Ft. Worth, Houston. 













eee ee eee = 
KOBE INC. Division of Dresser Equipment Co. | 
619 NBC Bidg., 815 Superior Ave. N.E. | 
Cleveland 14, Ohio | 
Please send me a copy of the KOBE TRIPLEX | 
Booklet. 
Name einen tineattnieencteagpaitianiats | 
Company | 
Address _ ] 





~ Circle 50 on Reader Service Card 
APPLIED HYDRAULICS 












0) 3-117) |. ed oe a low elasrtiilacm lille 
with built-in relief valve and strainer! 








Sundstrand “Rota-Roll” available now 


in 3 sizes...11 to 40 gph’ 


Here’s far more than just a pump! The Sundstrand ‘‘Rota-Roll”’ is a 
Has every “wanted” feature complete pumping unit including pump, adjustable relief valve, 


and strainer. It’s a ‘‘ready made’”’ answer to quickly solve problems 
"ROTA-ROLL” PRINCIPLE of pumping mem- y ‘ q . y P 
bers for quiet operation, long life. of engine lubrication, compressor bearing lubrication, 


SMOOTH UNIFORM FLOW at all pressures small capacity oil transfer and small cylinder 
because rotating roller and rotor are self- , . 
emptying. No back-surging, turbulence or actuation, for example. If you wish data on this 


other interference. 


versatile, low cost pumping unit, or have other 
HIGH VOLUMETRIC EFFICIENCY of approx- . ee ' 


imately 90% is obtained. hydraulic problems requiring re/iable research, expert [ag 


ADJUSTABLE RELIEF VALVE which can be fur- engineering, and precision production, come fare Pan ivtthey + = 
nished in any of four pressure ranges: 20-40 complete ceoeens 


Psi; 40-80 psi; 80-150 psi; 150-300 psi. to Sundstrand. unit. Ask for 4y-K. 


LARGE, EASILY CLEANED STRAINER readily 


accessible, easily removed for cleaning. : “~<— 
; > SUNDSTRAND 


SMALL AND COMPACT to readily lend itself 
to your design, improve product appearance. 


LOW COST OF "ROTA-ROLL” PUMPING UNIT SUNDSTRAND HYDRAULICS 


achieved through mass-production manufac- ’ 
one. SUNDSTRAND MACHINE TOOL CO. 
HYDRAULIC DIVISION, ROCKFORD, ILt. 


*Based on a motor speed of 1725 rpm and 100 psi 


AIRCRAFT AND INDUSTRIAL HYDRAULIC TRANSMISSIONS, PUMPS, MOTORS, AND VALVES + OIL BURNER PUMPS * AIR SANDERS 
LATHES, MILLING, BROACHING AND SPECIAL MACHINES * BROACHING TOOLS * MAGNETIC CHUCKS 
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Design of High Pressure Plugs 


(Continued from page 57) 


pound is often required to prevent spiral leak- 
age because of certain basic faults of the pipe 

«thread itself. To understand the problem, it is 
advisable to review some fundamental prin- 
ciples of pipe threads in general and pressure 
plugs in particular. 

The thread of a pressure plug is the standard 
taper pipe thread in general use throughout 
the country and was developed by Robert 
Briggs in Philadelphia about 1880. This thread 
is variously known as the “National Standard”, 
the “American Standard” and the “Briggs 
Standard”. (This is commonly designated 
“N.P.T.”). 

Theoretically, this thread is a combination 
of a helix and a spiral. The helix is the curve 
that the thread makes in advancing along the 
axis of the plug or pipe; the spiral is the con- 
stant moving of the thread into or away from 
the axis. 

The path of the two curves causes the thread 
to change constantly in three of its major di- 
mensions—the helix angle, the pitch diameter, 
and the major diameter. The thread, therefore, 
is a different diameter at every point along its 
path. 








The helix angle varies because it is based on 
the pitch diameter and the thread lead. The 
pitch diameter varies because it is based on the 
major diameter and depth. The major diam- 
eter varies because a pipe thread tapers °4” per 
foot. 

Since these factors are basic, it is easy to see 
that all components of pipe threads are vari- 
ables. Therefore, unless extreme care is used 
in manufacture, a perfect fit of mating parts is 
impossible. 

However, even with a perfect fit of mating 
parts, the design of the standard pipe thread is 
such that there is no actual contact between 
the crest of the external thread and the root of 
the internal thread since the diameter of the 
former is always less than that of the latter. 

Thus, the flanks of the threads meet and 
form a metal-to-metal seal when the threads 
are drawn up tight, but a spiral space between 
the crest of the external thread and the root of 
the internal thread is left that permits leakage 
if sealing compound is not used. 

To correct this situation the Dryseal thread 
was devised. Developed originally for SO. gas 
and similar highly volatile liquids presenting 
special leakage problems, the Dryseal thread is 
coming into increasing use because of its effec- 
tiveness under extreme pressures and its elim- 




















FOR UNIFORM, CONSTANT PRESSURE 
ON ANY SIZE OR TYPE OF INSTALLATION 





aS 


OIL-RELIEF VALVES 


DO A GOOD JOB 
ON THIS DIESEL 


needed and wanted. 


Available in %4” to 2” standard thread and STD 300 lb. American 
CHATTERLESS 


flange valves 1” to 2”. 


Specialties Co., Inc. 
BLANCHESTER, OHIO 









Regulating oil pressure is always mighty import 
life of your equipment actually depends on it. FULFLO OIL- 


RELIEF VALVES are installed easily, quickly and just where 
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WRITE on your letterhead 
for copy of 


FULFLO MECHANICAL 
iat DATA BOOK 
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ination of bothersome sealing compounds. 

Dryseal Pipe Threads (designated N.P.T.F.— 
National Pipe Thread Fuel), differ only slightly 
from the standard pipe thread, the principal 
difference being that the roots of both the in- 
ternal and external threads are truncated (cut 
off) slightly more than the crests; that is, the 
roots have wider flats than the crests. 

Therefore, when the plug is assembled in the 
hole, the roots of both threads (the plug as well 
as the hole) actually crush the sharper crests. 
This crushing provides metal-to-metal contact 
and effective sealing at both major and minor 
diameters, eliminating any clearance that 
result in spiral leakage. Thus the joint is made 
pressure-tight without sealing compound. 

Although the Dryseal thread was developed 
more than twenty years ago, pressure plugs 
with these threads are of comparatively recent 
origin. Demand for such plugs has now made 
them stock items, with a limited number of 
manufacturers already standardizing on Dry- 
seal plugs to the exclusion of those ordinary 
pipe threads. 

The reasons for this becomes obvious when 
you realize that plugs with Dryseal threads be- 
have better in any hole tapped for a pipe 
thread, regardless of whether it is tapped for 
Dryseal threads or ordinary pipe threads. 





New NICHOLSON 
NON-PLUG AIR TRAPS 


Introduce Oil-Eliminating Feature Pre- 
venting Build-Up of Scum and Sludge 


In these Nicholson air traps you enjoy the advan- 
tages of the positive intermittent action of a float- 
operated air trap without the common problem of 
oil congealing on the mechanism and impeding or 
stopping its action. Three types; 
pressures to 1500 Ibs. Other 
features: No air-wasting vent. 
Positive 
water - seal 
at valve. 
Large orifice 
keeps valve 
clean. For 
details send 
sees e 







Bulletin 
651 MODEL JR 


W. H. NICHOLSON & CO. witesisrtne’ 











Sales and Engineering Offices in 55 Principal Cities 
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% inch 4-Way — 
5000 p.s.i. Piloted 
Hydraulic Vaive 


PILOT OPERATED Hydraulic Valve 


For hydraulic systems to 5000 p.s.i. 


@ Designed for controlling double acting hy- 
draulic cylinders. The pilot cylinder is controlled 
by any type of 4-way air valve and is operated 
either automatically or manually from a con- 
venient control station. Machined steel housing, 
hard chrome plated ground and polished stainless 
steel plungers, molded packers sealed by valve 
pressure. All parts readily accessible without 
disturbing the piping. %"’ to 4” sizes. 
Write for full details. 


“ax. Quick-As-Wink 


AIR AND HYDRAULIC 


Control Valves” 


Hand, Foot, Cam, Pilot, Diaphragm and Solenoid Operated 





He 
% - 
% lex aw 


Mfd. by C. B. HUNT & SON, INC.,1964 E. Pershing St., Salem, Ohio 











MONOPAK 


METALLIC PACKING 


Prolongs the Life of 
Hydraulic Cylinders 
o 





Seals against 
Oil, Water, 
Brine, Air, 
Gases and 
Refrigerants 


& 
ASSURES UNEXCELLED DURABILITY 


Burst-proof, does not blow out . . . Compact 
and easy to install . . . Low Friction insures long 
life. Now adopted by hundreds of manufac- 
turers and users of machine tools. 

Write for Litereture 


HYDRAULIC ACCESSORIES CO. 


439 E. Fort St. . Detroit 26, Mich. 
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Series IV 
OBERDORFER INTERNATIONAL 
Rubber Impeller pRoNZE Pumps 















Micro-finished 


Rubber impeller stainless steel shaft 























Mechanical pressure 
_| and suction seals 











Straight through 
and side ports 








Bronze housing 
(Oberdorfer 
Alloy No. 741) 





* 4 


These rubber impeller pumps were designed to meet 
the demand for low pressure transfer pumps which 
could economically handle a high percentage of corro- 
sive solids in suspension. 

The Oberdorfer design has stressed port openings 
for maximum flow capaeity while maintaining a wide 
area of wall support for the impeller. This results in a 
highly efficient mechanism with a long service life 
when handling many contaminated liquids. 

These pumps are self-priming to about 20 feet when 
the impeller blades are wet. Where possible a check 
valve should be installed on the suction side of the 
pump to insure constant pressure of the liquid being 
pumped about the impeller. Drive may be either clock- 
wise or counter-clockwise. Maximum pressures range 
between 20-30 p.s.i. The rubber impeller is keyed to 
the shaft and may be replaced in a matter of minutes. 


Ft 0 |10/ 20 | 30 | 40 | 50 | 60 |70 
-3| 8.7 |13.0|17.3 |21.6 | 26 | 30 


No. | Size} p.s.i.| O 
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National Conference 
on Industrial Hydraulics 
Program 


(Continued from page 53) 


Subject: Packings and Filters 

“Theory and Design of Large Diameter Pack- 
ings”, by J. N. Smith, Manager, Hydraulics 
and Transmissions, E. F. Houghton and Com- 
pany, Phila., Pa. 

“Practical Evaluation of Filters’, by Arthur 
McHugh, Control Applications Engineer, Ford 
Motor Company, Detroit, Mich. ‘ 


Panel Members: Fred Thorne, Chief Chemist, Gar- 
lock Packing Company, Palmyra, N. Y.; F. Lee 


Townsend, Manager, William Nugent and Com- 
pany, Chicago, Ill.; E. A. Berglund, Vice Presi- 
dent, Hydraulic Equipment Co., Cleve., Ohio. 





At the luncheon session on Wednes- 
day, Conference Director J. J. Slomer 
will act as chairman and O. W. Eshbach, 
Dean, Northwestern Technological In- 
stitute will speak on “Science and En- 
gineering’. At the Thursday luncheon 
F. W. Edwards will act as chairman 
and Earl C. Kubicek, Director of Alum- 
ni Relations and Placement, Illinois In- 
stitute of Technology will speak on “The 
Engineering Mind of Abraham Lin- 
coln”. William P. Youngclaus, Jr., En- 
gineer, Alemite Division, Stewart War- 
ner Corporation, will act as toastmaster 
at the Conference banquet on Wednes- 
day evening. At press time the speaker 
had not been announced. 















































>RO ; A 

Pump No. Length Width Height Price 

RA 52” 4” 3%” $16.00 

RB 6” 4%” 4%” 21.00 

rc 7" Me 5%” 28.00 
See our catalog in Sweet's Fil 


INDUSTRIAL PUMP DIVISION 
Oberdorfer Foundries, Inc. 
Syracuse, N. Y 
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Thursday afternoon, November 8, 1951 

Subject: Viscosity Measuremént and Hoses 
“Kingsbury Tapered-Plug Viscometer’” by S. 
J. Needs, Kingsbury Machine Works, Inc., 
Phila., Pa 
“Hydraulic Hose Design”, by J. J. Millard, As- 
sistant Hose Sales Manager, U. S. Rubber Com- 
pany, Passaic, N. J. 

Panel Members: J. M. Flounders, Manager, Hose 
Sales, B. F. Goodrich Company, Akron, Ohio; 
Charles Conroy, President, Anchor Coupling 
Company, Libertyville, Il. 

Subject: Accumulators and Presses 
“The Growth and Application of the Accumu- 
lator in Industrial Hydraulic Systems’, by Ed- 
ward M. Greer, President, Greer Hydraulics, 
Inc., Brooklyn, N. Y. 

“75000 Ton Hydraulic Press”, by George Moth- 
erwell, General Manager, Wyman-Gordon 
Company, Worcester, Mass. 

Panel Members: Dr. A. Zeitlin, Assistant to the 
President, Hydropress Inc., New York, N. Y.; 
Robert Tabors, Manager, Press Division, Bald- 
win Southwark, Baldwin-Lima-Hamilton Com- 


pany. 
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hrough the past decade, Eaton 





Rotor Pumps have furnished silent, dependable 





hydraulic power for such motor car refinements as automatic 






transmissions, convertible top lifts, and window lifts, as well 






as pressure for engine lubrication. Now, hydraulic steering 
is added to this list as the newest contribution of Eaton 
Roter Pumps to the ease, convenience, and safety of modern 







motgring. Eaton’s experience as the sole supplier of pumps 





for hydraulic steering on motor cars is at the disposal of 
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You can use this hydraulic 
quick coupler at oil pressures 
up to 30,000 psi 











Ne. 3000 
Pioneer Hi-Pressure 
Quick Coupler 


e This %” Coupler will handle up to six times 
more fluid than other couplings of equal size 
with almost no turbulence. 

e Perfectly centered steel ball checks give 
maximum free area, resulting in extremely 
low pressure drop. 

e Guaranteed at 30,000 p.s.i. burst pressure 
when coupled; each half at 15,000 p.s.i. 
uncoupled. 

e Will recouple and swivel at low pressures 
with no loss of oil. 

e Using a new “O” Ring groove designed for 
long life, easy recoupling, and perfect seal. 


PIONEER PUMP MFG. CO. 


121 NO. Ist ST. MINNEAPOLIS, MINN. 








NEW HYDRAULIC PUMP MOTOR 
features standardized system for 


DIRECT ENDBELL MOUNTING 


This new Reviand Hydraulic Pump Motor is factory 
adapted to thé’direct, endbell mounting of all makes 
of hydraulic pumps. 

NSTORANIC PRECISION ALIGNMENT — Al! mot 


plied with factory machined enadbell flange 





neered to fit the registers on the pump ' 


LOWER INSTALLATION COSTS —(1) only 
2‘ No time wasted in adjusting * 
3) Fabrication of p t 


LOWER OPERATING costs ee ' 
when alignment is pe fec 


VERSATILE — ocguadong. 


Write for new Engineering Folder No. 6060-i! 


> REULAND e.sctric COMPANY 
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Alhambra, California + Representatives in all principal cities 





Navy Designs Mill 


(Continued from page 64) 


normal to the constantly changing contoured 
surface. This type of follower, however, was 
undesirable in that it required that the tem- 
plate in itself be developed with allowances 
for the cutter path in relation to the spaced 
rollers. 

At this point it was realized that the ex. 
pansion of the original conception of a special 
milling fixture into that of a special milling 
machine with the same basic design features 
but with a greater capacity, and incorporating 
design features, increasing its versatility, 
would be be a logical step. Such a machine 
would then offer a method to accurately ma- 
chine a variety of wing or control surfaces or 
components, having proportionately swept 
back and tapered sections, either symmetrical 





The author wishes to acknowledge the ef- 
forts and contributions of Mr. Edward J. Da- 
Dura, Tool and Gauge Designer at the Naval 
Air Development Center, Johnsville, towards 
the establishment of basic design details and 
specifications; and the effective cooperation in 
the design and building of the machine of Mr. 
Joseph Player and Mr. Gale Humes of the 
Turchan Company. 





or asymmetrical about the root chord by devel- 
opment from a single easily manufactured root 
section template. In addition, since this tem- 
plate could be expanded in scale, any manu- 
facturing errors inherent in the template are 
proportionately reduced as it guides the cutter 
on the work piece. 

For example, should the requirements on 
the work piece be a tolerance of plus or minus 
.005 and the template be enlarged to twice its 
actual size, an error of .005 inch in the template 
would then reproduce a maximum error in the 
work piece at the large end of only one-half of 
.005 or .0025, decreasing as we approach the 
focal point where it becomes infinitesimal. 

In order to overcome the necessity for using 
a developed template as previously mentioned, 
it was decided to incorporate a hydraulic type 
of follower pickup in which the template fol- 
lower and ball nose cutter were vertical at all 
times. 

The Turchan Follower Corporation of De- 
troit, Michigan, was then conferred with, sup- 
plied with basic design configurations and 
specifications and awarded a development con- 
tract to build the experimental machine in- 
corporating the Turchan standard hydraulic 
follower unit. 

Since the follower of the unit generates a 
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segment of an arc as it swings about its focal Circle 60 on Reader Service Card 
int, and it was not desired to-resort to bend- 
ing the template to the radius of the arc, it 
was necessary to replace the standard ball fol- 
lower with a roller which would contact the 
"ed template throughout its arc path. 
7as As built, the machine utilizes a standard 
m | Bridgeport milling head, carrying a ball-nosed, 
“eS three flute-end mill as a cutter, and is power 
ed fed for cutting on both the traverse and re- For pressures to 3000 psi 
he verse feed by means of a hydraulic motor and ies ie aD Wa 
_ flow valve, providing a variable range of speeds dinien & hate tek 
ial inch r minute. Automati . eae 
of from 0 to 40 inches pe ute utomatic oneal. en teens % 
ng stops are provided for limiting the length of pressure changes or surges 
es cut. . The cross travel of the hydraulic follower down stream. Its operation 
ng and cutting head are manually controlled and is silent and smooth with no 
y; set by means of a long lead screw operating chatter, no squeal, no 
ne through a universal joint. screech. Manufactured in 
a- It was not expected that this would or could four sizes 4", %”, Ye” and 
OF be a production machine and although its end x", the valve ~ one i 
t ; three configurations. 
p result was one of considerable man hour sav- 
al ings, greater accuracy offered by the machine 1. Standard unit with re- 
over heretofore required hand methods is the a — he speed . 
machine’s most important feature. rection 
3. Twin relief valve which 
SE SSED May we assist you with your relieves in both directions. 
valve requirements. Included in its applications 
Editor's Note: We have been apprised by the Er aa Cae” part «a = 


Pa., that steps have been taken to protect the 
U. S. Navy’s design interest in this piece of 
machinery. 


VINSON MANUFACTURING CO. 


Naval Air Development Center, Johnsville, | 
| 8044 WOODLEY AVE. e VAN NUYS, CALIF. 











Logan Manufactures 


"LOGAN" HYDRAULIC CYLINDERS 6,975 Standard 


SAVE TIME EFFORT MOTION Cataloged Items 














e Here’s fast-acting, positive controlled power 

r for all types of industrial applications. . . . Free Catalog On Request 

AIR CONTROL VALVES sili 
CATA 

. LOGAN 750 SERIES AIR CHUCKS 

5 CATALOG 70-1 

. ROTATING TYPE—Seven standard sizes from 3” eae emia CATALOG 100-1 

; to 14” diameter bore. Larger sizes spe- AIR and HYDRAULIC PRESSES 


CATALOG 51 
COLLET GRIP TUBE FITTINGS 
CATALOG 44 


HYDRAULIC CONTROL VALVES 
CATALOG 200-4 


HYDRAULIC CYLINDERS 
CATALOG 200-2; ALSO 80-2 


HYDRAULIC POWER UNITS 
CATALOG 200-1 


SURE-FLOW COOLANT PUMPS 
CATALOG 62 


cial to order. Maximum operating pres- 
sure 500 p.s.i. 





= Um 


NON-ROTATING TYPE—Eight standard sizes 
from 2” to 8” diameter bore. Larger 
sizes special to order. Maximum oper- 
ating pressure 750 p.s.i. 












LOGAN ROTOCAST® SERIES 





Let Logan Engineers 
help you design your Air 
and Hydraulic Circuits. 





STANDARD MOUNTINGS 


Sizes from 2” to 8” bore; any length 
stroke up to 8 feet. Other bores and 
lengths are special. Four piston rod end 
types. Operating pressures to1500p.s.i. 

















FLUID POWER SPECIALISTS SINCE 1916 cB LOGANSPORT MACHINE CO INC Fpeihehaeneny 









cs November, 1951 Circle 61 on Reader Service Card 89 








MORE MACHINE 
INSTALL 


MARVEL 
SYNCLINAL 


FILTERS 


AS ORIGINAL 
EQUIPMENT 















MANUFACTURERS 


- 











Large series hydraulic pumping unit f ed by The Denison Engineering Co, 
Columbus, Ohio to recommendations of the Joint Industry Conference. These pumping 
units are equipped with Marvel Synclinal Filters. 


They Know That ONLY ACTIVE FILTER AREA COUNTS! 





It isn’t the total amount of filtering mesh that may be squeezed into a 
filter unit but the amount of ACTIVE, WORKING filter mesh that counts. 
Surplus mesh not ony fails to filter but obstructs the passage and slows 
the flow. A too crowded unit does not have adequate space for storage 





PPS eeseeseee 


| 








MARVEL 





of accumulated foreign matter—tightly packed pleats of mesh can soon 
become clogged with filtered out material. Marvel Synclinal Filters are 
balanced to provide maximum mesh area for all the liquid which con 
pass through the space and allow necessary room for filtered out mate- 
rial. That is why they excel in maintaining efficiency through longer 
periods between cleanings. Not only is the frequency of cleaning re- 
duced but disassembly, cleaning and reassembly is so simple thot 
ordinary workmen can do it quickly. 


FACTS — NOT CLAIMS 


“Campaign promise” claims mean little to engineers. They 
want the record, measurable facts. That is why over 


240 MANUFACTURERS 
have picked 


witers Naatanct 

oy FILTER AREA - - 
sa Marvel Synclinal Filters 

4 
AS THEIR O.E.M. CHOICE 
Meets For complete 
engineering data 
Sump and line models available in capacities from 5 to 100 g.p.m. write for catalog 105. 


J. 1. C. 
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Mesh sizes from 3 to 200. All models operate in any position. 
Line models may be serviced without disturbing pipe connections. 

SUMP TYPE For efficient filtration of non-corrosive liquids in hydraulic and low 
Standar ds (Cutaway) pressure systems, Marvel has your answer. 
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CONTROL VALVE FOR MULTIPLE OPERATION 
__A line of heavy duty and light weight spool and 
sleeve type control 
valves is announced 
by American Indus- 
tries Company. 
Adaptable for such 
applications as ma- 
chine tools, farm and 
aircraft, this control 
valve is capable of 
actuating two _ sin- 
gle-acting lifting 
cylinders and one 
double -‘acting cyl- 
inder. Control levers 
can be operated by 
one hand, and can 
be operated inde- 
pendently and sim- 
ultaneously. Work- 
ing pressures up to 
1500 psi or more are 
readily attainable, with a capacity of 6 to 10 gpm. 
Variations in the functional application of this 
valve for specific control problems is a simple mat- 
ter and are available from the manufacturer. 
American Industries Company 
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NEW MASKING METHOD — To meet the need 
for a fast, low cost method of masking products 
during various stages of production, the W. R. 
Brady Company has announced a unique develop- 
ment. Known as Quik-Masks, these handy self- 
adhesive, pre-cut masks and gaskets are quickly 
applied without moistening to the areas requiring 
protection. They eliminate cutting out masks by 
hand, expensive metal masks, tedious hand cutlin- 
ing, etc. The masks can provide protection during 
many production operations including painting, 
cleaning and machining. 


W. H. Brady Company 
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OIL FLOW REGULATING VALVE — Hydraulic 
Equipment Company has recently developed an 
automatic plunger type oil hydraulic flow regulating 
valve, their 450 
series. This 
flow regulator 
is designed par- 
ticularly to 
eliminate hy- 
draulic voids 
in cylinder op- 
eration where, 
in lowering 
heavy loads, 
the operating 
cylinder tends 
to lower faster 
than the pump 
‘ : can supply oil 
to it or in systems where linkage is such that over 
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COMPONENTS 





center operation is involved. Designed for double- 
acting cylinders, the 450 series valve regulates the 
flow of scavenger oil from the double-acting cylin- 
der at the same rate as oil is supplied by the pump 
to the power side. This eliminates any hydraulic 
void. Adapted to earth moving equipment, the 450 
series valve controls accurately the rate of lower- 
ing of the loaded shovel so that at no time can the 
load run away from the operator. 450 series valves 
are available in various capacities up to 25 gpm at 
1000 psi. 
Hydraulic Equipment Company 
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AIR LINE LU- 
BRICATOR — 
A new size Ar- 
nold Lubrica- 
tor, No. 2 with 
% pint oil ca- 
pacity for lu- 
bricating pneu- 
matic tools and 
components, 
has been 

: brought out by 
The Rucker Co. Placed in the air line, this lubrica- 
tor supplies a flow of “oiled air’’. Oil may be added 
under line pressure; a new pressure-proof window 
enables you to tell at all times exactly how much 
oil is in the lubricator. 


The Rucker Co. 
Circle 153 on Reader Service Card 





OIL COOLING WITH REFRIGERATION — The 
new WILL-COOL OIL COOLER, manufactured by 
B. S. Williams 
Co., Inc., has 
been developed 
for machine 
tool applica- 
tions. Cutting 
oil, lubricating 
oil and hydrau- 
lic oil are con- 
trolled to the 
desired tem- 
peratures at 
the same time. 
The lubricating 
and hydraulic 








oils are not exposed to the atmosphere while being 
cooled. A low horsepower, open impeller pump lifts 
the oil to the top of the cooler. The oil is confined to 
the cooling surface in a film and flows by gravity over 


the surface and back to the machine tool’s tank. Th 


thermostats are not affected by shop temperatures. Re- 
frigerant liquid does not feed to the cooler during the 
off-cycle, causing refrigerant liquid pumping at the 


start. 
B. S. Williams Co., Inc. 
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NOT JUST ANOTHER COUPLING Hi The Higher the Pressure 
GERBING'S : _- s+ethe Tighter the Valve 


Soo a iia eal 

















Exclaustue ‘ On hydraulic presses 


CONCAVE JAW sig] of all types this Yarway 
SURFACE 7 Hydraulic Valve wili 


give long life with 
minimum maintenance. 
Automatically regrinds 
its own sealing sur- 
faces. Small and com- 
pact. Easy toinstall 
and operate. 























Yarway Single. 
Pressure Hydraulic 
Valves ure made ip 
straightway, three-way and 
four-way types; in five sizes for 
pressures up to 5000 Ibs. Also 
Yarway Two-Pressure Valves 
in two sizes for pressures up 
to 5000 lbs. Write for Bulletiy 
H-210. 


YARNALL-WARING Co. 


155 Mermaid Ave., Philadelphia 18, Po, 













































\ ’ The concave jaw surface of the 
mam new Gerbing Flexible Coupling 
: actually holds the resilient 
synthetic rubber insert or 
é) spider in position, thus elim- 
am 
AOE 
Capable of handling peak loads, 
shocks and overloads. Instantly 
PCE CCMELE compensates for angular and 
SOME Mme parallel misalignment. 
No extruding! Available for shafts 4%” to 1%” 
: provided. A long-lasting vibra- 
‘ately: tion-free drive for a wide 
CONCENTRICITIES range of applications. Deliv- | 
eries from stock. Write for de- 
VIBRATION-FREE tails Dept. J. 


inating any tendency of the 
Nem TaN altiemelae 2nd H.P. ranges from fractional 
GERBING manuracturine corp. 


rubber to break or extrude. 
SPIDER to 25. Standard keyways are 
NORTHBROOK, ILL. (Suburb of Chicago 








Improved Type 
HYDRAULIC VALVE 









on your HYDRAULIC equipment 


GET THIS HONAN-CRANE BULLETIN NOW! 












Tells how Honan-Crane Hydraulic Oil Purifiers, by con- 
tinuous removal of contamination from oil — 





®@ prevent excessive wear of hydraulic pump parts 





@ prevent clogging and sticking of control valves, 
pistons, and other hydraulic mechanisms 


@ provide longer safe use of hydraulic oils 








@ greatly reduce oil consumption 






also gives correct applications of Honan-Crane Hy- 
draulic Oil Purifiers to all types of hydraulic equipment. 







Savings in oil alone pays cost of installing 
Honan-Crane Hydraulic Oil Purifiers 


HONAN-CRANE CORPORATION 
102 Wabash Avenue, Lebanon, Indiana 
o subsidiary of 


HOUDAILLE-HERSHEY CORP. 
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JLICS 


CARDWELL 


ts CARDWELL 


Franklin at 19t} id 11, Virginia ° Phone: 7 


DIRECTION AL VALVE WITH SPEED CONTROL 
__The new Sincro valve meets the need for a four 
way valve combin- 
ing a simple com- 
pact valve of leak 
proof design with a 
unique disc that al- 
lows for cylinder 
speed control in two 
directions. Hand op- 
erated and foot op- | 
erated valves come 
in four sizes: %4, %, | 
% and % in. All 
—— models are 
esigned and built | 
4 New Way to operate from O- 
250 psi hydraulic | 





pressure. 
Wisler Engineering & Machine Company 
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AIRCRAFT FILTERS — Filters for aircraft hy- 
draulic systems, capable of handling pressures up to 
3000 psi and more rugged than their forerunners, 
have been developed by Purolator Products, Inc. 
The new line of filters can be used where pressure 
pulsations occur. This has been made possible by 
building them with stronger housings and elements. 
They are made of aluminum bar stock and meet all 
specified operating, test and burst pressures. Ele- 
ments, interchangeable with those in comparable 
units of the same general type series, meet AN- 
6235. Filters are available in %, 3, 6, and 12 gpm 
models, designated respectively PR-401-2, PR-403-2, 
PR-406-2 and PR-412-7. 


Purolator Products, Inc. 





Circle 161 on Reader Service Card 





| QUALITY 


PRESSURES 


a 
ROTARY 
HYDRAULIC | MODEL Max. voLuME 


SRD 1- 12.2 GPM 


POWER ‘2-178 


3- 28.3 
UNITS 4- 419 
*S- 518 








A CARDWELL TRADITION SINCE 1829 


*Available From Stock 
(Subject Prior Sale) 





MACHINE 
COMPANY 
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be “easure maximum operating efficiency 


merit. py °c wt met Hydraulic Remote Controls. Available 
in egos Special types for use with feed, valve, 
- governor, . variable speed and clutch controls. 


WRITE TODAY 


SPERRY Products, Inc., Danbury, Conn, 

() Send Hydraulic Control Folder 

[] Have Representative Call 

NAME Fenn Renee Re Le in iossecenasscoveunytoseinepeiapiacenaanviontaes 
II ieee istinnatsingenieenimeiengsinnnnciinniangugbniniteit - 
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SPECIALISTS IN 
CUSTOM BUILT 
HYDRAULIC 
POWER UNITS 



























Bendix - 
Shinner 


@) J1Ci1) F -Vi@) Olam 119 '4°), | | ime 2 ele). 


Results Prove It 


a] 
the 


Name in Filtering 


Nine times out of ten 
Bendix-Skinner Filters 
will supply the ‘‘finest’’ an- 
swer to your filtration prob- 
lems. Here are the facts: 
available with patented, ex- 
clusive, resin impregnated 
cellulose elements; simple, 
quick replacement; high 
flow rate with minimum 
pressure loss; no channeling 
or bypassing; over 350 
models providing filtration 
from ¥% micron (.000019”) 
upwards at flow rates from 
1 to 5000 g.p.m. Why not 
let Bendix-Skinner filtra- 
tion engineers work with 
you? Write us direct. 


Mode! 3110-P filter ele- 
ment, 6%" x 32", 
hes a filtering orea 
of 940 sq. in.! 


Disc-type Ribbon-type Pleated-type 


SKINNER PURIFIERS DIVISION OF 
1503 TROMBLY AVENUE ==), 
DETROIT 11, MICHIGAN — no” 


AVIATION CORPORATION 


Export Sales: Bendix Internationa! Division, 72 Fifth Ave., N. Y.11,N.Y 
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| VALVES FOR AIR AND LOW PRES 
FLUIDS — Recent tests of three Hanna Una 
valves, made by Hanna Engineering Works. indicate 


a remarkable 
long life for 
these hand-op- 
erated valves. 
The tests 
made in the 
Hanna experi- 
mental labora- 
tory, show that 
Unitite valves. 
incorporating 
the latest de- 
sign and con- 
struction  fea- 
tures, give 
maintenance 
free operation 
for 10 to 15 
million or more cycles. 








Unusual features which contribute to this per- 
formance include: a chrome-plated stem for mini- 
mum wear; a neoprene stem collar to prevent abra- 
sion from ambient dust; a standard grease fitting at 
top of stem; and a lumen bronze disk. 

Unitites are made for 3 or 4-way operation by air, 
oil or water, up to 250 psi in *s, % and % sizes, to 
150 psi for 1 in and up to 100 psi for the 1% in size. 
Three mounting styles, standard, column and mani- 
fold, are available to meet all requirements. 


Hanna Engineering Works 
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| 
| SPEED MEASUREMENT — Speed of many ma- 


chines is now measured from one convenient lo- 


| cation with the new Metron tachometer, which em- 
| ploys a simple machine selector knob. 


Reduced 
first costs and operating expenses are realized by 
elimination of duplicate tachometer indicators, and 
by saving steps and time of the operator. Quick, 
accurate speed tests and comparisons are easily ac- 


| complished, even when the indicator is located up 


to 1000 feet from any of the machines. Any speed 


_ from 1/10 to 100,000 rpm can be measured. 


Metron Instrument Co. 
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SELF-LOCKING BOLT — New slotted-type “Place” 
bolt requires no nuts, washers or other devices to 
lock against vibration when drawn up against a 
rigid seat. 

Cold - headed 

“Place” bolts 

are fully reus- 

able, one-piece 

and all metal, 

and can _ be 

made of car- 

bon as well as 

alloy steel. 

They are avail- 

D x pitches. The 
bolt’s spring 

action head not only establishes the locking action 
but also insures against fatigue, impact or shock fail- 
ures. Upset slots across top of head divide it into six 
equal segments. Upset operation also forms a narrow 
circular recess under the head and next to the 
shank. As the bolt is drawn up, the upward pressure 
on the bearing area slightly displaces the segments 
on top of the head, to effect the diaphragm spring 
action. 


able in a range 
The National Screw & Manufacturng Co. 


of American 
Standard sizes 
Circle 157 on Reader Service Card 


from % to 1 
inch, in coarse 
or fine thread 
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BUY THROUGH YOUR DISTRIBUTOR 


THE CUSHMAN CHUCK CO. 


HARTFORD 2, CONN., U.S.A. 
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SEALOL” 


“Sealol” makes smooth work of the toughest rotary 
shaft sealing problems. This balanced-pressure seal 
handles a wide range of fluids, temperatures, speeds, 
and pressures. It minimizes frictional drag, eliminates 
shaft scoring, saves axial and radial space. Here are a 
few examples of “Sealol” — sealed products: 


PUMPS 
36,000 RPM "Shaft 200°F Kerosene 300 PSI 
3,500 RPM "Shaft 150°F Aviation Gasoline 60 PSI 
1,800 RPM 1%” Shaft Room Temp. Ucon Hydraulic 

Fluid 1500 PSI 
11,000 RPM 214” Shafe 200°F Lube Oil 20 PSI 

1,750 RPM 214” Shafe 200°F Acid and Caustic 
Dye Liquors 15 PSI 
3,500 RPM 11%” Shaft Room Temp. Propane 350 PSI 
1,800 RPM 1” Shaft 200°F Brine 100 PSI 
60 RPM ¥\"Shafe 70°F Sulfur Dioxide 100 PSI 


GEAR BOXES, SPEED REDUCERS, AGITATORS 
6,800 RPM 5” Shaft 125°F Lube Oil Atmos. Pressure 
18,000 RPM 14” Shaft 150°F SAE 10 20 PSI 
80 RPM 2%” Shaft 350°F Steam and Hot Air 
Atmos. Pressure 


TURBINES, COMPRESSORS, SUPER-CHARGERS 


15,000 RPM 1%je”Shafe 300°F Alcohol Vapor 65 PSI 
7,700 RPM 54” Shaft 356°F Lube Oil 2 PSI 
3,024 RPM 314” Shaft 250°F Oil Mist 

and Air 7" Hg. abs. 
70,000 RPM ‘Shaft 230°F Oil Mist 
and Air 19” Hg. abs. 


Why not avail yourself of “Sealol” seal-engineering 
experience: Our Engineering Department is at your 
disposal. Send blueprints and problem description to 
Sealol Corporation, 45 Willard Ave., Providence 5, R. I. 


BS 
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More Scrap Today 
and Everyday 





A ferrous scrap baler, featured in 
Cleveland’s Scrap Mobilization Day, 
utilizes an ingenious combination of oil 
and air circuits to operate and control 
its cycle. The flexibility and efficiency 
of baling, ease of control, reliability and 
low maintenance cost recommend it 
wherever a considerable volume of scrap 
must be handled. 


a A. SHaw & Co., INc., LARGE CLEVELAND 
scrap dealers, took advantage of the visit of 
Charles Sawyer, the Secretary of Commerce 
on Scrap Mobilization Day, September 8th, to 
inaugurate the operation of their new quarter 
million. dollar steel baler. The Secretary pushed 
a button to start the first baling cycle at the in- 
stallation ceremonies in the new building spe- 
cially constructed to house the baler in the 
yard of the Shaw company. 

The. baler, designed, built and installed by 
the Logemann Brothers Company of Milwau- 
kee, is installed with the pump, valving, com- 
pressor and motors inside the building; the 
working head is immediately outside the build- 
ing mounted over a pit with the receiving hop- 
per and the baler top cover practically flush 
with the grade. 

The baler, open for loading, is 48 inches 
wide, 120 inches long and 60 inches high. The 
fully compressed size and the size of the bale 
ready for ejection is 16 inches wide, 20 inches 
long and 36 inches high. The complete cycle 
of the machine in continuous operation is 55 
seconds. The receiving hopper may be reload- 
ed during the progressive closing of the baling 
chamber. The compressed bale has an average 
density of 35 to 40 percent of solid steel and 
weighs 700 to 800 pounds. 

The hydraulic system is used to close the 
press; the pneumatic system is used to retract 
two of the three hydraulic cylinders, to open 
and close the cast steel cover and to operate 
the receiving hopper. 


Hydraulic System 


A 125 hp motor drives the horizontal triplex, 
two pressure pump equipped with both low 
and high pressure blocks. The pump delivers 
200 gpm at 2000 or 3000 psi for the operation 
of the rams. The pump is simple and rugged 
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and is designed to continue to operate short 
of a major breakdown. The normal mainten- 
ance (packing change or take up of the 
plungers, etc.) may be done by any scrapyard 
mechanic with the ordinary tools he is familiar 
with. 

Three rams, in turn, extend to close the baler 
and compress the scrap. The first ram, 11 
inches in diameter, is horizontally mounted on 
the rear of the baler. Designated the “gather- 
ing” ram, it moves the scrap forward in the 
bale chamber. A second ram, 14 inches in 
diameter, is horizontally mounted opposite the 
receiving hopper. This “intermediate” ram, 
moves against the scrap at 90 degrees from 
the direction of the gathering ram. A third 
ram, 18 inches in diameter, is vertically mount- 
ed in the pit below the baler. This ram rises, 
making the final compression of the scrap and 
completing the baling operation. The gather- 





From the pilot house the op- 
erator works the baler. Triplex 
pump, valve block and oil tank 
are inside the pilot house. 





Pneumatic System 


ing, intermediate and final closing rams exert 
pressures of 143.5, 231 and 381 tons respect- 
ively. 

A horizontal, single stage, heavy duty com- 
pressor of 11 inch stroke and 12 inch bore de- 
livers approximately 425 cfm at 100 psi. Four 
work cylinders and all hydraulic valves are 
air actuated. 

Two of the air cylinders act as retractors 
for the gathering and intermediate hydraulic 
cylinders. The vertically mounted hydraulic 
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/ORC o'Rines 


GIVE YOU/ | 


UNDER EXTREME 
CONDITIONS 


GRC O-rings engineered to your specific require- 
ments will add the assurance of certain, long-life 
sealing. 


Whether you must securely seal extreme high 
and low temperatures, high and low pressures 
or vacuums, chemicals, gasses, corrosive or other 
liquids—whatever your problem, GRC’s extensive 
material compounding and engineering experi- 
ence is at your service. 


Our laboratory, technical and sales engineers all 
are ready to assist you in selecting the GRC spe- 
cialized O-ring compound best suited for your 
application. And too, if you’ve design questions, 
they will be glad to help solve them. 


For valuable installation, design and recom- 
mended practice data, write for your free copies of 
our O-ring Catalog ““C” and Bulletin P-112. 


oshien hubler 


Oe on ee ee 


QUALITY MECHANICAL RUBBER GOODS FOR 35 YEARS 


1523 SOUTH TENTH STREET @ GOSHEN, INDIANA 
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Whether you design, build or operate 
hydraulic and pneumatic equipment... 


,, INC. 


WASHERS 



















































PIPE SIZES 
A/ AAA A Ah J 
Y% 3g _ ) . —_ = 
Y WlltItA 
V% % 





* LOW PRESSURE DROP 
* COPPER BRAZED BODY 


No Gaskets To Leak 
Will Not Come Apart When Fittings Are Removed 


* ECONOMICAL 


PIPE SIZES 


Va % 








* CONSTANT PRESSURE 


(Adjustable) 


° SILENT 


(No Whistle or Chatter) 


* LOW COST 





FLUID CONTROLS, INC. 
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cylinder returns to its starting position by 
gravity. A third cylinder, horizontally mount- 
ed on the rear frame of the baler, extends to 
close and retracts to open the baler cover. The 
fourth cylinder, vertically mounted in the pit 
under the receiving hopper, has its rod attached 
to the base of the hopper. As the cylinder ex- 
tends the hopper is dumped into the empty 
bale chamber; it returns to its loading position 
as the cylinder retracts. This vertical cylinder 
is clevis mounted at its base so that the cylin- 
der can follow the swing of the hopper in 
dumping. 

All operating valves, hydraulic and pneu- 
matic, are grouped together in a single housing 
inside the building and apart from the pump 
and the reservoir. The three hydraulic and 
four pneumatic valves are all vertically mount- 
ed. Air pilot cylinders actuate the hydraulic 
valves. The valve housing has entry panels 
front and rear for convenience in inspection 
and servicing. 

One of the features of the operating control 
is the combination by pass and trip valve used 
at the base of the vertical hydraulic cylinder. 
On the feed or upstroke, a bracket mounted 
line from the top of the combination valve is 
connected to a heavy collar on the vertical 
cylinder, arranged so that the valve reverses 
when the cylinder rises to the position fixed as 
the final squeeze on the baled load. The ver- 
tical cylinder is single acting and returns by 
gravity as the valve reverses, the oil flow re- 
turns from the cylinder and passes through two 
ports in the closed system. 





Giant Spinning Machine 


(Continued from page 61) 


operated valves from the pulpit. The pulpit 
operator follows the directions and signals of 
the flanger minutely. 


Hydraulic Circuit 


Pressure is obtained from a 1600 psi central 
station weighted type accumulator system. 
Water is the pressure media. Four lever op- 
erated, blocked center, three-way valves are 
used to operate the double acting main ram 
cylinder, the jack cylinder and the intensifier. 
The double acting cylinder operates the top 
ram to clamp the flat plate between the top 
and bottom formers. The jack cylinder lifts 
the bottom spindle and housing for placement 


APPLIED HYDRAULICS 









nt- 


he 
Dit 
ed 
‘X- 
ity 


t- 


— Ye ' - se 


li i 


and removal of former. The intensifier is 
used to increase the pressure to 3000 psi when 
acting cylinder) is a prefill stroke. To insure 
good filling the filling line (through valve 3 
and the four inch filling check valve) is pres- 
surized to 40 psi. The filling check valve also 
acts as a large area dump valve, when the pres- 
sure is broken down in the main cylinder and 
for the up stroke of the top ram. While it was 
not necessary that the filling line to the inten- 
sifier be pressurized, the 40 psi filling line was 
available and was used. 

The short line between the main pressure 
line and the four inch filling check valve (see 
circuit diagram), between valves 1 and 2, is 
utilized to relieve the excess pressure above 
1600 psi that would be created in the bottom 
of the double acting main cylinder if valve 2 
was centered and 1600 psi water was applied 
to the top of this cylinder through valve 3 or 
through the intensifier by way of valve 4. 

All hydraulic operations are controlled by 
the pulpit operator. 

Hydraulic machines and systems are used 
throughout the plant for metal shearing and 
forming, for raising, lowering and balancing 
of mill rolls and tables, for descaling systems, 
for plate flattening and stretcher leveling and 
for plate piling. 
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PEMACO “ino sie CYLINDERS 


with the NEW 


Cartridge Type Packing Gland 





Designed to J.1.C. 
Hydraulic Standards 


Pemaco Hydraulic Cylinders are soundly engineered—give iong 
life and top performance. The steel ram is hardened to 50.C 
Rockwell, ground and lapped. NOW the Pemaco has the first 
self-contained Cartridge Type Packing Gland. 

This new Pemaco “EASY-PAK” Gland is designed to comply 
with J.1.C. Standards. It combines double bearing surface, low . 
friction ram seal, and a ram wiper into-a single compact unit. 
Easily maintained, the Pemaco “EASY-PAK” Cartridge Type 
Packing Gland can quickly be replaced in most cases without 
removing the cylinder from the machine —and by inexperi- 
enced help — greatly reducing machine down-time. 

Pemaco “EASY-PAK” Cartridge Type Packing Glands are manu- 
factured for both hydraulic and air cylinders. 


TCH 


MANUFACTURING 
COMPANY 






Write for complete information 
and engineering data. 
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SKI N NER STAINLESS STEEL 


SOLENOID VALVES 


Small size — Rugged — Large capacity 


The small size of Skinner Solenoid Valves belies their rugged construc- 
tion and unusually large capacity. These valves have a standard 
range from 5 to 250 p.s.i., and a special range from 5 to 850 p.s.i., and 
can be used for gaseous or liquid media. Their soft insert seat prevents 
leakage and positive action is assured by spring loading. Skinner Valves 
may be used in any position, with pipe connections furnished to suit 
specifications. Power consumption is 10 watts max. Special coils for high 
humidity or high temperature applications can be supplied. Standard 


models are approved by Underwriters’ Laboratories. 


1UCK COMPANY — 
142 Belden Ave., Norwalk, Conn. 














RHOADS 












i 


LEATHER 
PACKINGS 


Made to your specifications by leather 
craftsmen with a tradition for producing 


fine leather products for nearly 250 
years. Write for details. 






U-VEE-CUP 
FLANGE 


PRODUCERS OF FINE LEATHER FOR 249 YEARS 


J. £. RHOADS « sons 







35 North Sixth Street, Philadelphia 6, Pa. 
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Valvair Opens 
New Foundry 


ALVAIR CORPORATION, MANUFACTURERS OF 
the well-known air valve line and affiliate 
of The Sinclair-Collins Valve Company, Ak- 
ron, Ohio, bagan operations in their new $300,- 
000 foundry on September 24. The new foun- 
dry, which will cast non-ferrous bodies for both 
the Valvair line and the Sinclair-Collins two- 
pressure hydraulic valves, has been designed 
and built to incorporate the latest automatic 
and mechanized equipment. The concensus of 
opinion of visitors at the Open House cere- 
mony, held on Saturday September 22, was 
that the operation promises to be one of the 
most efficient foundries of its size and type in 
the industry. 

According to J. E. Collins, president of Val- 
vair and Sinclair-Collins, the overall planning 
for the foundry was put in the hands of a prac- 
tical foundryman of long experience with a free 
hand to build and equip the most modern plant 
possible. O. R. Hanchett, veteran foundry con- 
sultant, combined a wealth of practical ideas 
gained over a half century with an alert ap- 
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HYDRAULIC 
SWIVEL JOINTS 





‘ta. Yl 


This is but one of many different Types and 
Styles of CHIKSAN Hydraulic Swivel Joints 
for application on all hydraulic lines which 
must turn or swivel. Pressure 
range from 1000 psi. to 3000 psi. Write for 


Bulletin A. Or tell us your requirements and 


capacities 


CHIKSAN Engineers will gladly cooperate 
with-you in developing Hydraulic Swivel 


Joints to meet your requirements 


CHIKSAN COMPANY 


BREA CALIFORNIA Nework 2,N.J 


BALL-BEARING SWIVEL JOINTS FOR ALL PURPOSES 
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Molton bronze, to be used in mak- 
ing bodies in the new Valvair foundry, 
is being poured from the furnace into 
a crucible. 


preciation of the advantages of modern proc- 
essing machines, labor saving and fatigue re- 
ducing equipment, automatic controls and 
scientific test procedures and devices. 

Hanchett, an old timer with enthusiasm for 
modern technological progress, supervised each 
step in the purchase of equipment and in the 
layout for each operation. 











CAPITAL HYDRAULIC 
OIL FILTER 


Easy To Install and Maintain 


Avoid costly breakdowns with the new Capital 
hydraulic reservoir type oil filter which fea- 
tures a non-corrosive, trap-weave wire cloth, 
giving clean oil at an extremely low pressure 
drop. Get full protection—various sizes of filter 
screens can be interchanged in minutes—can 
be cleaned without taking apart. Its greater 
filtering area traps all foreign particles and 
helps to keep your equipment running at top 
efficiency. 

Capital filters designed to J.1.C. standards are 
available in filtering capacities of 5, 10, 20, 
30 and 50 gals. per minute. Larger capacity 
sizes can be supplied to meet special require- 
ments Get bulletin AH-1 for complete details. 





















Select territories are available 
to progressive distributors. 
Inquiries invited. 


CORP. 
Chicago 36, III. 


(” APITAL 


ENGINEERING & MFG. 
5837 South Ashland Ave. . 
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The principal gains anticipated from the op- 
eration of the new foundry include: closer 
metallurgical control; elimination of outside 
casting delivery difficulties; reduction of ma- 
chining and other operations on castings ulti- 
mately rejected; fewer rejected castings; and 
greater flexibility of manufacturing control to 
serve overall customer requirements more 
efficiently. 

The foundry is the third addition to the pres- 
ent plant and will enable both the air and oil 
valve divisions to meet steadily increasing de- 
mands for industrial valve applications. 





An overhead crane moves the cru- 
cible from the furnace to the conveyor 
line which carries the sand molds. 








DELIVERY HANNIFIN 


ON VALVEs! precision built 
VALVES 


for single or double-acting cylinders 


Hannifin precision-built valves are reliable—and quickly 
available! For positive, accurate control of air-powered 
equipment, there is a Hannifin valve that will give long-time 
service in production operations. 


QUICK DELIVERY IN ANY QUANTITY! _—_ “Effortless” 
Sliding Disc Type 














Hand operated. Simple design 
avoids leakage, waste of power— 
Bives positive control. Sizes 14” 
to 144". 

Also foot-operated types—leave 
Operator’s hands free. Sizes, 4” 
to %”. 


Foot operated. Fast, effortless 
action. Pilot operated, air pres- 
sure does the work. 

Also finger-tip actuated models. 


Write for Bulletins 57, 240, 241 


HANNIFIN 


Hannifin Corporation + 1155 $. Kilbourn Ave. « Chicago 24, Illinois 
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WHAT NEXT? 
cont Appl GAST rotary 


booklet, show- 
sre MOOS 
problems and ° 

solutions? Sent 


on request. _ run on gas pressure 
to drive liquid pumps! 


seelour 
CATALOG 


Sweet S FUE 
« PROD! SIGeL 









Alert designers are still find- 
ing new ways to exploit the 
unique advantages of Gast 
Air Motors. For example: 
PROBLEM: Find explosion- 
proof drive for McCord Chemical Pump, used in oil 
fields. Electricity often not available. 
SOLUTION: Gast Air Motor, driven by pressure of 
natural gas from field, turns 250 r.p.m. to drive liquid 
pump through worm gear. 
RESULT: Dependable, “free” power; low motor cost. 
What next? Perhaps you'll find a job that can be 
done better with Gast rotary-vane Air Motors. Re- 
member these unique characteristics: They’re compact, 
explosion-proof, widely variable in speed. Overloads 
can’t burn them out! Sizes from 1/20 to 3 H.P., some 
reversible. Write Gast, “Air may be your Answer!” 
Original Equipment Manufacturers for Over 25 Years 


MTU Ss 


























66 FILTER element removes 
Sentinel of 00039 and larger. 


solids 
the Air Line”’ —s rRANSPARENT BOWL pro. 
vides visibility. REGULATOR 
is capable of passing large 
volume with an unrestricted 
flow and minimum amount 
of pressure drop. Self-bleed- 
ing, compact, simple. Ma- 
chined from bar aluminum. 
LUBRICATOR delivers de- 
sired volume of oil. Adjust- 
able Venturi Valve permits 
efficient operation on broad 
range of volume and pres- 
sure. Bowl can be refilled 





a without shutting off air sup 


ply. Any of these 3 devices 
can be used as separete 
units or in any combination. 
pears” Write for Literature 


i ~ 46 Victor Ave. 
DETROIT 3, MICHIGAN 


“Remember, Built-in 
quality remains long 
after first-cest disap- 
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Standards File Sheet 


Know Your Component Symbols 


DIRECTIONAL VALVES 
3-position, 4-way 
Hydraulic Series 


IDELY USED TO DIRECT OIL 
to cylinders and rotary 
motors, the 3 position, 4-way 
valve offers several spool de- 
signs to give versatile porting 
arrangements. 
J.I.C. symbols for six com- 
mon portings are shown here. 
The symbols clearly establish 


direction of flow for each of 
the three valve positions. On 
circuit drawings the valve is 
shown in its neutral position. 
Arrows seen on both sides of 
the neutral center position in- 
licate the working position of 
the valve. 

An open center valve has 
all ports open to tank in neu- 
tral. A closed center valve has 
all ports blocked in neutral. 
In the working positions, oil 





Precisi 


Where You Must Have ft! 








automatic lip action on both 1.D. 
0.D. eliminates need Rd “compression 
Reduces frictional 

creases cylinder A 


_ 











CcuPs 


FLANGES 


HAZEL PARK > 






Qa Z 


“U" RINGS “O” RINGS 


Highest Quality 
Molded Packings 
For 
HYDRAULIC 
and PNEUMATIC 
CYLINDERS 
PRESSES * PUMPS 
VALVES 


Low cost insurance against leak- 
age and failure regardless of 
pressures. Low maintenance costs. 
PERIFLEX packings ore pressure 
molded from a special quality 
neoprene and fabric compound 
and are held to precision limits. 
Let us send you our catalog that 
lists the wide range of standard 
molds carried in stock. 






Periflex 
Inc. 


MICHIGAN 
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can be directed from the pres- 
sure port to one side of the 
cylinder while return oil goes 
to tank from the other side of 
the cylinder. 

All six valves shown here 
have the same working posi- 
tions. The difference between 








All ports open when valve 
is in neutral. J.1.C. symbol is 
shown above a schematic of 
this porting arrangement. 




















One cylinder is blocked and 
other ports are open to tank 
when this valve is in neutral 
position as shown. ‘ 





All ports are blocked when 
this valve is in neutral. Cylin- 
der can be held by trapped 
oil. Pump pressure must be re- 
lieved or directed to some 
other valve in the system. 
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14 Models 
for Positive, 
Easy Actuation 
of Air or 
Hydraulic Cylinders 


HAND OPERATED 
4-WAY VALVE 


A staple, o: snl 
valve, suitable for 
most requirements. 
Requires only light 
turning effort. Built 










FOOT 
OPERATED 
4-WAY 
VALVE 
Leaves hands free for other work. Re- 
quires only light pedal pressure. Works 


like accelerator throttle. Particularly val- 
vable for women workers. 


POWER 
OPERATED 
4-WAY 
VALVE 

For remote control with or without elec- 
tricity. Can be controlled by microswitch, 
cam, finger or toe operation. 

Ledeen Valves embody the rotating disc 
construction, and are designed for con- 
trolling the flow of air, oil or water. 
They are made in 14 different models 


for 5 different cycles, oo 
in 6 sizes, 72 eg 


Write for Bulletin 510 
i 


1610 So. San Pedro St. 


Los Angeles 15, Cal 
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the valves is the porting in 
neutral. 


It is sometimes ad- 


vantageous during idling to 
block one or both cylinder 
ports to hold the cylinder while 
the pump pressure can unload 
through the directional valve. 
The symbols show the varia- 
tions. 





Pp T 
p Tt 
P T 


| 
Three variations of valve 
porting in neutral. 


For simplicity, manual con- 


trol without any springs is 


shown. 


Of course any of the 


six controls listed in last 


month’s 


“Know Your Sym- 


bols” can be used. 











“e 





HAND HYDRAULIC 
PUMP 





‘Single and Double Designs 


To 20,000 P.S. I. 
@ Interchangeable Pistons 
¥%-V2-% inch 
Integral Release Valve 


Dual Pump Unit Reser- 
voir. 360 cu. in. 


Pressure range is 3,000 to 20,000 P.S.I. 
Pipe connections %4” N.P.T. Handle 
length is 18 inches. Weight is 8 to 
18 pounds. Unit. can be bolted or 
welded into position 






—WILLIAM S. PINE 
. 


1637 E. 22nd St., Los Angeles 11, Cal 


STATIC or 


DYNAMIC 
PRESSURES 


in Air * Gases * Water * Viscous Liquids 





| NEW LINEAR 


: Pressuregraph 
grap 
s 
FOR @ Now provides accurate linear 
RESEARCH 4 measurement with stabilized 
MAINTE- @ temperature and drift. Here’s 
=" e the only pressure measuring 
Compressors @ instrument offering versatility, 
a : accuracy, and savings in time 
pumps e and extra equipment. One pick- 
A. & @ up handles all pressures (.5 to 
a ® @ 10,000 PSI). Greatly simpli- 
Pipe fines @ fied operation. In most cases 
Many others @ output is sufficient to eliminate 
@ need of pre-amplifiers for driv- 
@ ing recorders and oscillographs. 
= 
Sd 





Send Coupon Today for Detailed Bulletin 


ELECTRO PRODUCTS LABORATORIES 
4501-H Ravenswood Ave., Chicago 40, Ill. 


Name 





Firm 





Street 
City State 








Precision Instrument 





- Makers of the 
DYNAMIC 
MICROMETER 


Measures dynamic or 

ca static displacement, 

e vibration or movement of 
any metal body without physi- 

® cal contact. 

a 

. 











Circle 82 on Reader Service Card 


Sales Engineers in Principal Cities 


Circle 83 on Reader Service Card 
103 
















machine 
designers: 


meoning Kandbook 
au fp yo! 


If you design lift trucks, hoists, 
counterweight suspensions, con- 
trols, or any type of equipment 
where you must transmit pull or 
lift, this informative, free engineer- 
ing handbook on tension linkages 


will help you! 
It covers typical examples of ten- 
sion linkage applications . . . help- 


ful step-by-step data on equipment 
selection and examples to guide you 
in making your selections. There 
are tables of dimensional data an¢ 
other important facts you'll find use- 
ful in your work. 

Send for your free copy today. 
Just fill in and mail the coupon 
below. There is no obligation. 








sili ss TENSION 
e 
gt REX LINKAGES 


BALDWIN-DUCKWORTH 


Division of Chain Belt Company 
Springfield 2, Mass. 
BALDWIN-DUCK WORTH 51-409 
Division of Chain Belt Company 
399 Plainfield Street 
Springfield 2, Mass. 
Send me my copy of Bulletin No. 51-10 covering Tension Linkages. 


FERC cc cc cctccecccccececesccccccesccsccseccccsasccesecosocecesececesoss 
COMDGNG . 0 oc ccccccccccccccccceccccscccccoccecose DePhrrcecccessccccceccee 
y "© MPTPPPOTPTTPTTTTTIT TTT TITT TIT TTTTT TTT TTT TTT TT ee 
CAB. ccccccccccccccvdcccccecccccccssecocccesecs GAR. ccccec cv cccesoees eote 
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Plating Drive System Design 


(Concluded from page 51) 


The transfer motion is accomplished by lift. 
ing a section of the rail at the end of a tank 
and moving the carrier over the adjacent tank 
while in the elevated position and then lower. 
ing it straight down into its new position, 
where the supporting rail matches again and 
the carrier can be moved ahead until it reaches 
another transfer section. 

Straight line full automatic machines are 
used when wide, cumbersome parts are to be 
plated, or when floor space is small and head 
room large. The carrier is mounted on four 
wheels, which travel in two parallel tracks, 
mounted either side of the machine. These 
tracks are segmented and necessary segments 
may be raised to allow the carriers to advance 
over the various tank walls. The carriers may 
be advanced in the lower, or work position as 
well as in the transfer position. Transfer and 
lift is accomplished hydraulically. 

When the carrier has reached the end of the 
machine, the finished parts are removed, and 
the carrier is elevated to an upper, overhead 
return track. The carriers on the upper track 
travel at a much greater rate of speed, than 
those on the lower tracks, thus reducing the 
number of non-working carriers on the ma- 
chine. This upper fast transfer is driven by 
oil cylinders through gears and racks, and re- 
turn to load position is achieved with a hy- 
draulic elevator. 

All movements are simple and direct, and are 
controlled and powered by direct means. This 
all adds up to cheaper maintenance, installa- 
tion and initial cost. 





Oil Elevator Development 
(Concluded from page 59) 


but the two pilot assemblies are readily re- 
movable for maintenance operations. 

The modern oil-hydraulic elevator has a 
wide range of application throughout the ele- 
vator field within the range of travel up to ap- 
proximately 40 feet, and speeds up to 125 FPM. 
It is adapted to passenger elevator service in 
hospitals, apartments, small office buildings, 
clinics, and other similar objects. The hydrau- 
lic principle with modern control apparatus 
is particularly adapted to heavy-duty freight 
elevator equipment where loads up to 65,000 
pounds are handled utilizing dual guide rails 
with equalized guide shoes which have been 
patented by one manufacturer. 


APPLIED HYDRAULICS 
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length 30!2". E quippe 


Cost Government $390. 

3A HYDRAULIC CYLINDERS 
NO, 3A = Bore 1';", Shaft 4” 

) Seroke $5", Length 104%"... <6 
NO, 9E = Bore 1-3/8"", Shaft 1" gs° 
Stroke 15-5/8"’, Length 13%". 


NO, 35 = Bore 1);", Shaft 1° 
e Stroke 26", Length 234" ccees /5zZ2 


sia Gives 20,000 !bs. thrust (push pull) using 1500 PS! line 
pressure as obtained from our hyd. pumps. Or will pro- 

duce 40,000 Ibs. thrust with 3,000 Ibs. line pressure. CAN ALSO 

BE OPERATED ON LOW PRESSURE AIR SYSTEMS. 4” Sore, 1%" dia. piston shaft, 18" stoke, 

dw ith boll bearing loaded c levis type mounting and swivel type high pressure 

stee! pipe bracket for ome use. Ideal! for rood form and shop machinery, wear 29% 


in WAR SURPLUS 


HYDRAULICS 


SPECIAL BARGAIN 
29 HYDRAULIC CYLINDER 








& AN-Hi-Press. HOSE 
(FUEL- OIL & AIR) 


1/4” Tube Size - 7/16 x 20 Thread - 16” long with 
Male and Female fitting at either end. . .95¢ eoch. 

1/4" Tube Size — 7/16 x 20 Thread - 22” long with 
Female fittings ot both ends. « + + + + «95¢ each. 
3/8” Tube Size — 9/16 x 18 Thread ~ 20” long with 
Femole fitting ot both ends. « + « + + + $1.90 eac 
Some os above but 63” long « + + + + $3.75 each 
1/2’" Tube Size - 3/4 x 16 Threod - 24”" long with 
Female fittings at both ends. « + + + + $2.65 each 
Some as above but 67” long «+ + + + + $3.75 each. 
5/8” Tube Size - 7/8 x 14 Thread - 15” long with 


HYDRAULIC TRANSMISSION 


Self contained, 2 H.P. con- 
stant torque at all speeds with -% 
variable volume reversible, 
piston pump (controlled by out- 
side lever.) supplying piston hydraulic motor. Auto- 
matic pressure, Dash pot for smocth control. Power 
output R.P.M. - 0 to 1/3 input R.P.M, in both direc 
tions. Input R.P.M. 1800 continuous 4000 intermittent. 
Dosh pot can be removed for greater R.P.M. Ideal for 
Lothes, Duplicator Setup on Mills, Conveyors, Small 
Cors, Drives, Gearing, etc. Includes 2 - 4” Spline 
Shofts for input and power take-off, 

Cost Government approx. $400.00 3252 











Femole fittings ot both ends. « « + » « $2.25 each. 
Same os above but 36” long « « « + « $2.95 eoch.h\7 








, HYDRAULIC PUMPS 
ANGLE PUMP 


Positive dispiocement type, ongle 

4 piston. Disploces .507 cu.in. per 

revolution, Hos capacity of 6 gol. 

per minute at 3000 RPM at 1500 P'S! continuous 1875 

or 15 seconds. Operating speed of 3750 RPM, inter 
ittent maximum 4500 RPM, Rototes 


0 the right enlysccccccess new 47 $0 


in voriable flow control valve in heod. 





FOUR WAY VALVE 


rr V-17 Poppet type. Pressure bolonced, 
- Off ot..neutrol position. Piston type 
- (2 ») with built-in relief valves for limit 
“of cylinder strokes. Hos 5/8’" AN 
KOS tube size (7/8"-14 thread) inlet 
~ 2 ond outlet. Ports to the cylinder 
ore 1/2”" AN tube size with 3/4”-16 7s 
thread, Mony mare in stock. Send for list. = 









We corry the World’s Lorgest Supply of New Hydrov- 
lic Equipment featuring over 20,000 Cylinders in 6) 
Sizes & Types. Canalso supply all accessories such 
os Pumps. Fittings, Valves, Tonks, Hose Fittings. 
Let us solve your Hydraulic problems .Wr ite for inform, 


PALLEY 
























5321 San Fernando Rd. 
Dept. AP-I! 
U2 2a MMe) 2 V he Gleuaaie i, calif. 


Positive displacement piston type. Dis- 
ploces 450 cu. in. per revolution. Two 
gol. per minute capacity ot 1500 RPM at 
1250 PSI. Pressure limit, 1250 PS! con- 
tinuous. 1400 PSI for 15 seconds. Op- 

erotes ot 3750 RPM, intermittent mox- 730 
4500 RPM, Rotation either directionf == 
without adjustments NWEW 


GEROTOR TYPE PUMP 
Logon Gerotor type. For operating hyd. 
systems on tractors, trucks industriol 
mochinery, etc. Delivers 8 GPM, ot 1200 
RPM, ot 1000 PSI with 5 HP. Can also be ~ 
used os Hydraulic Fluid Motor. Hos 3/8” 
stnd, pipe ports, '2” splined shoft for pul- 


ley or direct attachment. 5';" dio. x 7” Ig. 
Used but guoronteed condition, Now ONLY G2 


- WR OR 19 ATALOG - 
OVER 200 PAGES OF BARGAINS 
in machine tools (taps, drills, dies, ream- 
ers, etc.). Hydraulic Cylinders, Valves, 

Pumps & Motors. Air Tools & Bearings. 








SO 
Sy -P-3 STRATO POWER PUMP With built- 
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IN LEATHER 





. Simply state the condition—let PHILA- 





i : PAC, the leather packing that’s kept 
The unique pace with the times, do the rest! 

Philapas Lifetime Lubrication is one reason 

Formula-37 for why you can count on PHILAPAC for 


more. Tailored Performance is another 
. » » both lubricant and leather matched 
leather to the service conditions as you define 
on: them! 
Sually.) No downtime, no lapse in perform- 
that act¥@hY ) ance... because Philapac Formula-37 
‘ outlaststhe OP" builds permanent lubrication into the 
. plication. inner pores of every fibre! 
4 “a Write for complete data on PHILAPAC 
4 all shapes — all mold sizes to 5 ft. 


PRODUCT OF 


PHILADELPHIA 


SIXTH & SPRING GARDEN STREETS * PHILADELPHIA 23, 
PHILAPAC PHILABELT 


: “Iybrication of 
\ Jeather for life 


é 


assures 










PA. 




















HYDRAULIC 
ACCUMULATORS 


e@ 515 Cu. In. Capacity 


@ 1000 PSI 


e Bladder Type 


IN STOCK 


PRICED FOR QUICK SALE 















275 CENTRAL AVE. 





JARETT 


Compressor & Equipment Inc. 





NEWARK 4, N. J. 
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wanes ee 
The Biggest PLUS Value In Cylinders 


Air — Oil — Water 






Sturdy 


Dependable 


Economical 





Designed and Constructed 
to J.I.C. Standards 






Non-scoring piston rings — 
Special rod packings — 
Hardened, chromed rods — 
Rod scraper — 








Prompt Deliveries 





” Y NEPTUNE-POWER PLUS PRODUCTS 
Company 
"@eet. 2228 Bellevue, Detroit 7, Michigan 
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NEWS - VIEWS - TRENDS 





Appointment of Dr. Ray- 
mond C. Machler as director of 
research and a member of 
Executive Committee of Leeds 
& Northrup Company has been 
announced by Charles S. Red- 
ding, president of the company. 


Hanna Engineering Works, 
Chicago, has appointed Sweet- 
land-Affieck Corporation § as 
their exclusive dealer for Cen- 
tral and Southern California. 
In addition to their sales of 
Hanna pneumatic and hydrau- 
lic cylinders, Sweetland-Af- 
fleck will stock Hanna Control 
valves. 

Personnel of the organiza- 
tion include: Ted Affleck who 
has had engineering and de- 
sign experienece with Adel 
Precision Products and with 
Bendix-Westinghouse in the 
Industrial Air Controls Divi- 
sion; Jack Sweetland, with ex- 
perience in machine shop op- 
eration and sales; and Gene 
Sweetland, a mechanical engi- 
neer. 


Charles Eben Wilson, re- 
cently sales vice president of 
the Worthington Pump and 
Machinery Corporation, has 
been appointed a West Coast 
consultant on sales problems. 
Mr. Wilson, a Worthington 
veteran of 59 years’ service, 
retired from his former activi- 
ties with the corporation on 
October Ist to continue in a 
consulting capacity. 


The Minnesota Silicone Rub- 
ber Company’s new plant at 
5742 W. 36th St., Minneapolis, 
Minnesota, went into initial 
production on August Ist. The 
uew company, an affiliate of 
Minnesota Rubber & Gasket 








Sunstrand Machine Too09] 
Company has started construc. 
tion of a $700,000 addition to 
its manufacturing plant to pro- 
vide space for increased de 
fense production and to segre. 
gate government production 
from the company’s commer- 
cial manufacture of transmis- 
sions, pumps and accessories, 

Bruce F. Olson, president, 
said the addition enlarges the 
company’s present hydraulic 
division, providing 85,000 


Co., also of Minneapolis, will 
produce molded silicone rub- 
ber parts only. 


MULCONROY © 
Wydeantic 
HOSE ASSEMBLIES | 


Complete units, ready for quick, easy installation 
on all types of hydraulic equipment. Available in 
three basic hose constructions to meet all required 
working pressures. Full range of sizes; lengths to 
50 feet. 

















Wilh “PRESS-LOCK Couplnyt 


The “PRESS-LOCK” is based upon an entirely new coupling-to-hose 
anchoring principle which assures strength, durability and safety 


unequalled in any other coupling of the pressed-on type. The hose 
itself provides a major portion of the coupling’s tremendous holding 
power through its displacement inside the coupling sleeve. Because the 
entire hose wall is utilized—for the full length of the coupling—hydraulic 
hose equipped with “PRESS-LOCK” couplings will withstand shock 
loads and continuous flexing far beyond the limits of hose connected 
Literature available. 


with conventional pressed-on fittings. 


Right: Cut-away view 
showing unique con- 
struction of “Press- 
Lock” Coupling. Note © 
that entire hose wall 
is employed. 





"“MULCONROY Siar... WHERE OTHERS S. 


MULCONROY C0. (©, 


5329 JEFFERSON ST., PHILADELPHIA 31, PA. 
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APPLIED HYDRAULICS 


























Entirely Different from 
Ordinary "V" type Packing 


GARLOCK Chevron is not an ordinary “V” type packing. It has a 
distinctive and exclusive hinge-like construction which makes it 
extremely sensitive to pressure changes. On the power stroke or 
with increasing pressures, Chevron rings automatically tighten and 
prevent leakage. On the return stroke or with diminishing pressures, 
the packing eases off, permitting free operation of the rod and re- 
ducing friction to a minimum. 


Chevron packing is usually supplied in complete sets, as illustrated, 
and is available in all sizes. The Chevron shape permits nesting of 
the rings, thus making it possible to install several rings even in a 
shallow stuffing box. For pressures in excess of 3,000 lbs., metal end 
rings and metal separators are frequently used. Also “D” shaped 
filler rings as shown in bottom illustration may be used for high 
pressures. 


For hot or cold water and neutral or alkaline aqueous 
solutions on reciprocating rods, rams or plungers of 
pumps, elevators, accumulators, presses or other hy- 
draulic equipment—specify GARLOCK 430 Chevron. 


THE GARLOCK PACKING COMPANY, PALMYRA, N. Y. 
Le ® y, In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 
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Typical Set of Chevron Packing 





Chevron Packing with 
Metal Separators and 
Metal End Rings 





Chevron Packing with 
“D” Shaped Filler Rings 


















SPECIAL 
‘O” RINGS 


° 

Oo 

S& 
. 


Bune $ 


~" waTURAL 





Many modern mechanisms present 
designers with new and difficult sealing 
problems created by unusual operating 
conditions. Frequently, special ““O” rings 
are required, to insure a reliable seal in 
applications where extremes of tempera- 
ture or very high pressures are encoun- 
tered, or where the seal is exposed to 
fluids, gases, or chemicals which would 
damage a standard ring. Precision ““O”’ 
rings moulded from Arrowhead special 
compounds have solved countless critical 
sealing problems. If you have a tough 
one, your inquiry is invited. It will 
receive the personal attention of our 
Director of Engineering Research. 


GET THESE VALUABLE 
ENGINEERING AIDS 


1."O” RING MANUAL 
— Contains illustrated de- 
sign information and dota 
on the selection, installa- 
tion and proper use of 
*O” rings. 


2.DATA SHEETS— 
Work sheets to assist de- 
signers in the selection of 
proper ring and most suit- 
able compound, or in 
determining cause of “O” 
ring failure. Provides ex- 
pert technical advice at 
no obligation. 


Write Dept. R-24 


RROWHEAD 


RUBBER COMPANY 


DOWNEY (Los Angeles County CALIF 





A D-VISION OF NATIONAL MOTOR BEARING CO.. INC. 
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square feet of floor space, pri- 
marily for shop use but includ- 
ing 15,000 square feet of office 
space. The new building is ex- 
pected to be ready for use by 
next summer. 


Resistoflex Corporation of 
Belleville, N. J. has announced 
the election of Alexander N. T. 
St. John as vice president in 
charge of planning and devel- 
opment. Mr. St. John, who has 
been technical director and re- 
search engineer for Resisto- 
flex, has been very active with 
SAE Committee A-3 in various 
problems connected with air- 
craft fittings and hose assem- 
blies. He will continue to be 
actively engaged in technical 
development with various 
groups of the Military Serv- 
ices. 

Resistoflex Corporation also 
announces the appointment 
of Irving D. Press as chief en- 
gineer, and Benjamin M. 
Walker to chief chemist. 


Bernard Readman, 43, ad- 
vertising manager of Vickers 
Incorporated, died suddenly of 
a heart ailment on Sunday, 
September 16, 1951. Mr. Read- 
man joined the Vickers organ- 
ization in 1934. After six years 
in the engineering department 
he was transferred to the sales 
department where he worked 
as a district application engi- 
neer and then in export sales. 
He had his first assignment in 
advertising in 1943 and was 
promoted to advertising man- 
ager five years ago. 

Mr. Readman was a past 
president of the Industrial 
Marketers of Detroit, the lo- 
cal chapter of the National In- 
dustrial Advertising Associa- 
tion. 


The appointment of Dr. 
James F. Eversole as manager 
of reasearch administration of 
Union Carbide and Carbon 
Corporation has been an- 
nounced by Dr. George O. 
Curne, Jr., vice-president in 
charge of research. 
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ON BABBITT 
AND IMPROVE YOUR 
SERVICE RECORD 


by using 


PROMET XXX 


LONG SERVICE 


LEAD BASE 
BABBITT 


instead of scarce, costly tin base 
babbitt. 


This fine, velvety ain babbitt 
metal is made entirely from pure 
virgin metals, perfectly alloyed 
and heat treated to withstand tre- 
mendous loads at high speeds and 
elevated temperatures that would 
be dangerous with other babbitts. 


Tensile 10,000 
, ong 5.5% 
Compress. Strength 10,000 


Promet XXX will not score, cut or 
powder even in lubrication fail- 
ures. The coefficient of friction is 
considerably less than that of tin 
babbitts, thus reducing power loss 
and wear. The entire bearing sur- 
face wears uniformly, thout 
pitting. 

Simply heat to 900° - 1000° F. and 
pour. Can be heated to 2000° F. 
without burning or injury. ur- 
ing only refines it. There no 
appreciable shrinkage, hence a 
better contact with suppo 
shell, a more solid, rigid aring. 


Promet XXX has been proven ideal 
for use in blowers, cement mills, 
clay working machines, compress- 
ors, conveyors, crushi machin- 
ery, diesel engines, dredges, fans, 
machine tools, mining machinery, 
motors and generators, paper . 
pumps, rock and grave a 
o—. steel mill bearings a sugar 
s. 


Supplied in 10 Ib. pigs 
IMMEDIATE DELIVERY 


Write today for service data sheets 
and quotations. 
THE AMERICAN 


CRUCIBLE PRODUCTS CO. 
1303 Oberlin Avenue 
LORAIN, OHIO, U.S.A. 
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HyPNeU MAT 


Hydraulic - Pneumatic 
DRILLING - TAPPING UNITS 
High Speed Components for 
Special Machines 






Model 
350 
With Electric 
Stroke Control Added 
AUTOMATIC - HIGH SPEED 
PRODUCTION CAPACITIES 
3%” Stroke 
. %” Drill. Cap. in steel 
%” Tap. Cap. in steel 
only $197.50 for basic model 
@ Prompt Delivery ¢@ 
Write for Literature 
2 NEW MODELS — Ready Soon 
1. Heavy Duty Model—6” Stroke 


2. High Speed Model—1,000 to 10,000 RPM 
ALSO—Model 350M, with Integral built 
governed speed motor, 1,000 to 5,000 RPM 





—_————— 


647 W. Virginia St. @ Milwaukee 4, Wis. 
Export Addres: States Trading Co., 401 Broadway 
New York 13, N.Y. Cable Address ‘‘Stradeso”, N.Y. 
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ORYSEAL 


THREAD 


PRESSURE PLUG 








WRENCH TIGHT 


SEALS TIGHT 

WITHOUT COMPOUND 
Unique thread design of UNBRAKO 
“DRYSEAL” Pressure Plugs provides posi- 
tive sealing at both major and minor 
diameters of threads, preventing spirel 
leakage, even under extreme pressures. 


Full range of sizes from 1/16” to 1%” 
N.P.TF. 


Write for Bulletin 675. 


STANDARD PRESSED STEEL CO. 


JENKINTOWN 2, PENNSYLVANIA 
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Pacific Airmotive Corpora- 
tion offers a maintenance serv- 
ice for major airframe manu- 
facturers with experimental 
testing projects at Edwards 
Air Force Base, Muroc, Cali- 
fornia. The PAC maintenance 
service was first initiated dur- 
ing 1948, when McDonnell Air- 
craft Corporation conducted 
their experimental program on 
the XF-85 and XF-88 jet air- 
craft. 


Do You Need 
That Brake? 


(Concluded from page 62) 


swing is obtained. A separate 
high pressure, small volume 
piston pump powers the swing 
cylinders. 

Two types of pumps are used 
to obtain instant action on all 
cylinders when required. 

Using an oil power system 
and doing away with brakes 
and clutches requires consid- 


eration of speed control and 


overload protection. On the 
crane application, hydraulic 
components readily provide 
for ease of control and safety. 
A 25 percent overload safety 
factor is built in the relief set- 
ing on the valves. This pre- 
vents the possibility of any 
damage through negligence or 
misuse. 

The speed of the various op- 
erations is obtained by the 
valves. In other words, in slow 
operation very small move- 
ments are obtained by open- 
ing the valve very slowlv or 
full as desired. The system is 
very sensitive and very pre- 
cise movements are possible 
and common. 

While the operation of the 
machine is very similar to 
mechanically powered systems, 
hydraulic control requires less 
skill, and for people not famil- 
iar with crane operations much 
less time is required to learn 
to use a hydraulically powered 
machine. 














It’s great 
to make the 


grade at 
SOLEMN isl 


A Boeing engincer is Somebody! He’s 
measured up to the high standards of 
an Engineering Division that’s been 
growing steadily for 35 years. 

If you qualify, there’s a stable career 
opportunity for you here. You'll work 
on such challenging programs as the 
B-47 and B-52 jet bombers, guided 
missiles and other revolutionary devel- 
opments. You'll find here the finest 
research facilities in the industry. 

There are excellent openings for 
experienced and junior aeronau- 
tical, mechanical, electrical, elec- 
tronics, civil, acoustical, weights 
and tooling engineers for design 
and research; for servo-mecha- 
nism designers and analysts; and 
for physicists and mathemati- 
cians with advanced degrees. 


Openings are available at both Seattle 
and Wichita. Your choice of location 
— Pacific Northwest or the Midwest. 
You'll enjoy good salaries that grow 
with you, and Boeing provides a mov- 
ing and travel expense allowance. 

You'll be proud to say, “I’m a 
Boeing engineer!” 


WRITE TODAY TO THE ADDRESS BELOW 
OR USE THE CONVENIENT COUPON 


am | 
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1 JOHN C. SANDERS, Stat Engineer—Persoane ; 
, DEPT. ¥-11 

I Boeing Airptane Company, Seattle 14, Wash. | 
1 Engineering opportunities at Boeing interest i 
| me. Please send me further information. ! 
1 | 
" Nome i 
| Address__ oa ———— j 
’ City and Stote : 
f. aasen esas enunenesésenenasenel 
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216-C 





High Pressure Hydraulic Boost Pumps 


Capable of Output Fluid Pressures to 50,000 PSI. 
from 100 — 150 PSI. Plant Air Supply. Thousands 
in service. Broadly applicable for hydrostatic 
testing, for powering presses for metal forming, 
shearing, clamping, for jacks, pullers, bending 
cylinders, etc. A selection of models by ratio is 
available. Capacities from 3,500 to 30,000 PSI. 
are standard. Higher capacities are special. For 
either oil or water service where low volume out- 
put at high pressure is the requirement. Model 
illustrated, left, measures 8%” wide x 
9%” deep. 


Air Operated Hydraulic Power Unit 


A self-contained unit supplied complete with 
Model 216-C Pump, oil reservoir and necessary 
controls. Capable of providing output fluid 
pressures to 30,000 PSI. For oil service only. 
Other models available for water or corrosive 





liquids. Model C-R, illustrated, right, measures 


14” wide x 19” deep, complete. 
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A CALIFORNIA CORPORATION 


1144 WEST 135th ST. 


@ GARDENA, CALIFORNIA 


Designers and Manvfacturers of Precision Aircraft and Industrial Test Equipment 
—Hydravlic Component & Pump Test Machines, Fuel Flow & Fuel Pump Test Stands, 
High Pressure Hose Test Machines, Gas Cylinder Bottle Testers, Pressurized Air- 
craft Cabin Leakage Testers, Oil Dispensing Units, Piston Type Accumulators, Oil 
Filters and Special Test Equipment to Your Specifications. 
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in flexible couplings 


THE SYNONYM FOR 
DEPENDABILITY 
1S... 











You can depend upon the 
Lovejoy Flexible Couplings which 
you install on your equipment 
. . . depend upon them to give 
you long, trouble free serv- 
ice . . . depend upon them 
to do a better job of correct- 
ing mis-alignment and absorbing 
vibration, backlash and surge. 
Lovejoy Flexible Couplings feature 
free-floating load cushions suspended 
between heavy metal jaws. Cushions 
are available for every duty ... % to 
2500 h.p. and there are no shutdowns for changng cushions. No 


lubrication is ever needed. For dependable flexible couplings, 
—_\ 









specify Lovejoy. 


* SEND FOR CATALOG AND QUICK- 
FINDING SELECTOR CHARTS. 


Also Mfrs. Lovejoy Universal Joints and Lovejoy Variable Speed Transmissions 


Soh isle) 15> 1:10 meelel tl Ji, (cmaen 


5037 W. LAKE ST. CHICAGO 44, ILLINOIS 
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Uneepac... 





the new Johns-Manville 


Herz aT ast is an automatic ring packing that’s 
designed to eliminate one of the most common 
causes of packing failures! 


A glance at the cross section above will show 
you why. Note the projecting portions of the 
center section of each Uneepac ring. These pro- 
jecting “legs” provide an effective safeguard 
against damage by excessive gland pressure. 
Header and follower rings are therefore seldom 
required. 


Another important advantage is also provided 
by this unique design. Each Uneepac ring centers 


Johns-Manville PACKINGS & GASKETS 





automatic ring packing 


itself on the preceding ring so that the entire 
set is aligned vertically and nested perfectly. 
This feature practically insures trouble-free 
installation. 


If you are looking for an automatic ring pack- 
ing that seals effectively in a minimum of space 
. +. Operates with a minimum of friction . . . and 
is instantly responsive to fluid pressure changes 
... you will want all the facts about Uneepac. 
Bulletin PK-58A is free for the asking. Just 
address Johns-Manville, Box 290, New York 16, 
New York. 
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ATINY PESCO MOTOR POSITIONS HEAVY GRADER BLADE 
FOR 100 h.p. THRUST 


The Warco Grader is a tough, rugged machine, built for the roughest 
kind of hard work. Every part takes a severe beating on every job... 
including the Pesco hydraulic circle turn motor. 

This small motor—it weighs only 20.8 pounds—revolves the heavy 
grader blade to the exact position required. Then the 100 h. p. 
engine of the grader thrusts the entire machine forward 
while the blade takes a cut. 

It’s the kind of a job that demands the highest type of precision 

This is the Pesco motor on the Warco manufacture and quality of materials in the hydraulic motor. Leakage 
Grader. It has a displacement of 6.1 and failure cannot be tolerated. That’s why the W. A. Riddell Corpora- 
cu. in. and 85 Ib. torque per 100 psi at tion, manufacturers of the Warco Grader, selected Pesco motors for this 
1000 psi operating pressure. tough assignment. 

The same skills and precision go into every Pesco product. It is your 
guarantee that your product will perform in a way that will build a loyal 
client following for you when you add the sales power of Pesco hydraulic 
power to your product. Call Pesco today. 








BORG-WARNER CORPORATION 
24700 NORTH MILES ROAD BEDFORD, OHIO 
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SIMPLIFY YOUR POWER 
MOTION PROBLEMS...WITH 





Model 18-M 
PNEUMATIC CYLINDER 






HYDRAULIC AND PNEUMATIC 










FOOT OPERATED 






Model 14-M 





VALVE 
« PNEUMATIC CYLINDER 
~, Cylinders and Valves 
SMOOTH ECONOMICAL POWER FOR 
PUSHING, PULLING, LIFTING, 
SOLENOID VALVE PRESSING, CLAMPING OR CONTROLLING 














Hanna Cylinders and Valves are supplying dependable low 
cost power throughout the world in all types of industry— 
; metal-working, machine tool, woodworking, plastics, con- 
UNITITE VALVE struction, agriculture, mining, shipbuilding, railroads— 
wherever power motion is needed. They increase production 
and iower costs by replacing manual effort and simplifying 
the actuation and control of all types of machines and 
equipment. 
There are standard model Hanna Hydraulic and Pneumatic Model HP-4 
Cylinders . . . for air, oil or water operation . . . for high HYDRAULIC CYLINDER 
Ye" UNITITE Jr. and low pressure . . . to suit nearly every mounting require- -s 
VALVE ment. Hanna Valves are available in a broad line of standard fe —— Ss 


designs and sizes, both hand and foot operated, for effortless 
hydraulic and pneumatic control. 


Send for HANNA Catalogs 


You'll want these very informative 
catalogs for full information and 
complete specifications. 





Model HP-14 : 
HYDRAULIC CYLINDER. 
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MASTAIR VALVE 


FLO-SET SPEED 
CONTROL VALVE 





Model HP-25 
HYDRAULIC CYLINDER 
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HYDRAULIC CYLINDERS 
Catalog 233-A 


PNEUMATIC CYLINDERS 
Catalog 236 


VALVES 
Catalog 254 









= 










Model HP-17 
HYDRAULIC CYLINDER 






For 50 Years .. . 
Hanna Has Designed, Engineered and Built The Finest Quality Products 







1741 ELSTON AVENUE, CHICAGO 22, ILLINOIS 





